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1,0 Descriutaon of lnstaflataon,

crawel.l ;os ta boat: et: cc 2. 751 acres of land in 'l'arraat County, Tenas

t5 cniiea west of the re5t of fort Wc::rch anti iles between the CCsirsunr.taesof

Whitedett.i.ement and Riser Oaks tr:rswet APP lies wathin a bend of the West

Fork of the Tn D, y itix'er wi" . CS S ..owf .onq' the northern and caster n

boundaries of the base.. The riven .rc dunned, to form Lane Worth, a drinking

wate :: supply c3nO recreata nn 5cr vo, .c horcerung Car swell APR to the north, To

the west Car swell APP is cr'i. ehbonec'i by far Force Plant 4, an Air Porce'-owned,

General dynamics Corporatro.;r-' operated, aircraft roductron plant that shares
the r u way and aevera.l tact .1 sties ws:.:h Carswell AID, To the south Carswehl

APR is bordered by urban areas. Off base fauiiitles include the lxtersnediate

Landing System (ILS) Marker Peacon west of Carseeli APP and the Weapons

Storage Area (WSA) 4 miles ama. of Carawell AID.

Carswell APP is the home of the Strategic Air Command' s (SAC) 7th

Bombardment Wing As such, the. ad 55.-ton.. of Carswefl APR is to maintain the

capability of strategic warfare and air refueling operations. Assigned weapon
systeff:s include the Doe no lb-SiP bomber and the KC—-i3SA tanker.

As host unit, the 7th Dombardeent Wing oversees aircraft onerations and

maintenance acrencies. in. ade:it ion to maintaining bombers, tankers, and combat

crews capable of strategic wants , Carsweli AID also houses an extensive air

training effort which includes the air training requirements of three tactical
squadrons. The 7th Combat Support Group and the USAF Regronal Rcspitai

sursport the combat mission of the Wing. The totai work force at. Carsweii APR

(as ci' 15h34) was approxamateiy 5,100 military and 1,000 orvilian personnel.

2.0 Inniromse Sal Setting

Tne followIng discnssion of the Carswell APR environmental sett ing is

dertve.d primarily from the 'ln.stallat on Restoration Program Phase I Records

I



Search f>er:x CH2!4 b:Ll I I CC >1) . letcera;:. ion. from .het report is snoplementec{

by in.eornat on ficie I. he 1. it oral:. c re and C tore the qeneral I I. ndrngs of sr tidies

conduct e:i o1'rt.e Coc .rc Cur porat.con. The to ii WittCt Soot. ions he a r she rho

encicOttrentei mr ting ct arswefl.AFIL t>esi.c; tEeatures and hisr.oz:y of the site

invest m.omted m.f tnu work roan ace also mIr.sc.rcsecI below.

2 1 GegphyssoalSttttng. Carswe.I. AFF I a located in northeastern Texas

in Tarreet Count :> c11 stiles wit:. of downtown Fort; Worth (Ficure 1) The base

i 5 l>c derecihc Lithe Worn:. h. to the nort;he r he West. Fork of the Trinity River and

the comemsunli: y ct Wee eeoc eh S 0 +t:e ea at and sour beast., the cnxtisuni. ry of WhIte

Bettlexene tO; tflC soot h an southwest and F. r Force RF Plant 4 to the west -

The locat ten of CarL AFt-irs shown in Fiqere 2

The base .i.es within an area of 1)5 rearily residential, recreational, and
industrial /comceercia.I land use. The p .noipal industrial use of the area is
Acr Force Plant 4, en aircraft production plant that borders Carewell Md3 to
the west and shares. the runway with the base Recreational land use includes

the IC .M. C, A' s Cater> Carter, and various parks on the ado rca of Lake Worth

2. .ll The majority of Carsweli APR is boated

within the Grand Prairie section of the Central Lowlands Physi.ographlo
Province. This area is characterized by broad terrace surfaces sloping gently
eastward, interrupted by westwnrcl"tac'.ing esoaryments. The land is typically
qrass covered and tree cite, exciefYt for isolated stands of upland timber The

northw torn cart of CarswellAFR is within the Western Cross Tie'Jters

Physiogr aohic: frovlnoe that a oharacterirmed by rolling topography and a heawy

growth of post and blaok"jack oaks,

2,1,2 o>ygpay. The topography of the base is fairly flat
except for areas near Farmers Branch and the Trinity River. Land surface
slor>esgentlv northeast toward lake Worth and east toward the West Fork of the
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Sri nit a P:. vet: tie tOt Ions c::n ho e caine 0 a hi et of approxamat ely t3 90

feet above meat: sea IEWC:t 1??5L) at tb..sc:tt.hvC:sl corner of toe tact: to 01 low

of anprov:cmate lv S 5:) fee:: us I at. t. he ea s ide at the base The' e.lecat ion of

Lake Worth eras I I:? I:91 (Ct:Y:OteS toe tO/Stat. : snc.f the WIle 5P1.LWO7e 594 feet

Tne nrtncir'at C aineqe for Carswe.is. AFt Is the West Fork. of the Trinity

Ricer Fame branc:h drr: ins the eccut bern portion of the base hal:. in turn

di.scharc:e s into the t'riaitv. Asmal I nost i on of toe north end of the base

drains i nto lake Worth

22 Geology.

22i t9uxcficial SoiLs. The trt3DA. Soil Conservation Service

has .identifaed four soil associations at. Careweli AIR. The soils are

described in Table I :nd their occurrences on base are shown on Fiqure 3

The surfi.c:tai soils of the installation area are tramarily nearly level to
gently nlopinp riayey soils of the San acr'-'Fnrces---Siidell and Aledo-Bolar'

Banger Assot'aat.aons In ac3d.it ion to the anove, the alayey soil of the Frio-

Trinity Assooiat ion and the loamy soil o.t the Bastsil'—Srlawn Association occur

on the floodplain and stream terraces of the West Fork of the Trinity Rive.r.

2 2,2 A geoloqic section showing the reck formations

beneath Carswell AIR i.s presented in Pirate 5 tescriptions and properties of

units pertInent to this. Iltany are scuntat 12CC. in Table 2. From youngest to
oldest, tne ecologic: units of interest. to Carswell AIR are as follows (1)

Quaternary Alluvium, ?2) Cretaceous Goodland Limestone, (3) Cretaceous Walnut

Fonpation, 44 C :cetoceous Fa luccy Forteat 100, (5 Cret.aceous Glen Bose

Format i.c:.n, and (1) fret n.eeous Twin Mount. a ns Formation. The occurrence of

these units on base is shown on a ceologic lualO, c'igure 4

5



SCII LS ?ISSOCI )IAT I C)NE EUR CIJSWELL AEB, TX

P<cc:<o5t.isn 1. 5C 1pCO1X
Ttckiies
< izxches

Fermeahilacy
(om/sec)

Sanger'Purves—Slcide.U. Cl av loam 2—iO <4 .2 .r
Ci.ayey soils of nearly Clay ovea to
level to gently sloping bedrock 3O x 10
uplands lilt clay
A1ecIo—Solar-Sangerx 1lsy loam ocer 8—IC <4 2 x
Loamy and c.tnyey soils bedrock to
of gently sloping to c.. Ioeo. x l0
moderabely steep
uplands

Frlo—tritiity City clar loam 25 -'75 <4 .5 a
Claycy soil on nearly clay to
level flood plains 30 x ICY4

Satasil--Silawa Saco O:iay loam 4(1—SO 9 (1 x
Loamy soils on nearly to
level to sloping stream rO 10'
terraces

SOURCE U S Uepa.rtment oi Agriou.ltcree l98. Soil Survey of Tarrant County:
Soil Conservation Se:rvrc'e 115 f:
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The ta ice it y t he ba_se se coves cci v . t C )oseted t t Tri_nits
The ni viumis. ccxs need t. grn-rei. 5ifvt, ., and clay of varying

thicdcnetses and i-st era .L extents . The. Chod and Limestone is exposed on the
gout nern c,nt-t Con Os tne base, scn..N of White Seth iemer.d road. The Goodland is

a. CChalkywh.rte, f:g . lero:.s .1.555 stOne: <300 n.e i) xsmaix-a sea exposing the
Wa Inut sac Paluxy Formations occurs in t he nort flWt:Stern corner of the base

ai one the shores of Lake Th. eb. The Walnut Fcrm.aticn ss a shel 1--agglomerate

LImestone with ixia ng amount a. si: clay a ci shale. The Paluxy OX1Sat2On iS

p;:is:ar us a tine.- to coarse .5r-aanec{ a and with minor amounts of clay, sandy

cay, syx s. te, il<5c3. Ce, ansI s-hale . Neither the Glen Rose Limestone, nor the
Twin Mount a ins Format ion are exposed at. Garswe.ll RIB.

22.3 Strisoture. Ca.rawefl MB is located on the relatively
stable Texas uraton, west of the faults that lie alonq the Quachita Structural
Belt - i-ic major fauits or fraoture tones have been mapped near the base. The
regional dic of the rooks beneath Carswei.l ASS is }::etween 35 and 40 feet per
stile in an easteriv to southeasterly direction. The stratigraphic and
structural relationships of the uppermost geologic units at Carsweil ASS are
iilustrated i.n Figure 5-A. The <seoicoio orcaa section was taken from a
southwes,t to northeast direction across the southern portion of the base.

2.3 i ft2122M -

2.3.1 Smrtaee Mter. Carswell ASS is located within the Trinity
River Basin :ius' south of take Worth, a Inan-ennde reservoir on that river
Fart of the base is drained by framers Stanch which discharges into the West.
Fork Trinity River just south of the cantonment area. Farmers Branch begins
within t. he cosmuni ty of White Settlement and flows eastward. Just. south of

Air Force Plant 4, Far.mer.a Branch. flows under the runway within two large

culverts.
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Most ot the base SUflaO't a). OaOO nt.ercepted by a senes of sto m
drains anc cui.verts, dzi.'ected so oi.z/wa '?zse pa !atOi S anr{ dischar ted to the

West Fork Trinity River {owttstt:e.sir of Lslc.e WOrtf: A ctall portion of he
north end of the base dtazne Liii c s:uce host ii,

2.3 2 Fronr$water. On. t)ie brass of their waterheearsng
properties, the geologic units at car swe I I 1FF may be divided into the
following five hydroc3eo.lcqzc unIts, listed from most shaLLow tode epest

an upper perched—water zone coo orring in the al.luvral terrace deposits left by
the Triaitr' River; (2) an acuitaid or uteco.i.nant.? dry limestone ot the
Goodland and Walnut, Formations (3) an agut her tn the Paluzy sand; (4) an

aquitard of relatively impermeable Limestone in the Glen Rose Formation; and

(5) a mafor sqit fez in the sandstone of the Twin Mountains Formation. hach of

these units ad examined in more detail below.

2, 3,2,1 Zone. Groundwater occurs within the coarse

sand and <travels deposited by the Trinity River, but these deposits are
usually limited in areal extent and isolated by surrounding low-permeability
clays and silts. Recharge to the water bearing deposits is local, from
rainfall and infiltration from stream channels and drainage ditches. Water
flow in the alluvium is basically eastward, toward the West Fork the

Trinity River.

in parts of Tarrant Ociunty, generally close to the crrinity River, water
irs the alluvium is developed for i rrigat ion and residential use, The
community o.f Ri,ver Oaks, immediately east of Carswe 1. hfl, had supply wells

that developed water from the alluvial deposits location near the I3SM'

hospital. The, wells were abandoned when carswell IFS purchased the property
for hospital construction, For the most oart, rouodwater is not e.conomical
to dcv" tori from the alluvium due to the I ironed distribution of the water and
susceptibility to surface/storm water pollution.



21..::;

2322 joodld/WalrtAg'ltard. The perched water
present in the alluvium is segarated from the aquifers below by the low
permeability limestones and stales of the (&oodland limestone and Walnut

Fe rssatic:n The aquita r d .rs uumpoaed Or mc) i at clay and sha lelayers

interhedded with dry limestone beds Touch xnimarilv dry, drillers in the
area report that mail. cr.:sunt s of water enter the borehole while drilling
through the Walnut.. Format ion, snqqestinq that groundwater may move through the

Walnut along beddr ng planes (harola and F ociates, inc / I 964) The

thickness of the Goodland/Wainut aquitarci .s.5 acoroximately 25 feet or greater
beneath most of Car awe.). I Alit. however t.. he top 0 . tue aquxtaro is an
erosional surface and weathering may have reduced the thickness of the
limestone in isolated areas Asoi I bori.ncs at Air Force Plant. 4, across the
runway to the west c. roxu Ca rawe I FF1, revealed that the Goodland Limestone had

been completely eroded and only .1 feet of the Walnut Format ion remained

(Hargis and Associates, Inc., 1984) It as also reported that the upper zone
and Paluxy Formation are in contact at the eastern boundary of A? Plant 4
where both the Goodland and Walnut Format sons have been removed by erosion

(Hargis and AssocIates, 1965) in areas nd similarly extensive erosion, water
in the upper zone could come in contact wIth water in the Paluxy aquIfer.

2323 The Paluxy aquifer Is the most
shallow aquifer occurring beneath Carawell AFh The.ui.fer' a area extent is
shown in Figure 6. ln the base area, water in the Pa.i.uxy would naturally
occur under confined condir ona beneath the C;oodl.and/Walnut. aqui.ta.rd (except.

where the aquitard ia missing due to erosion, as discussed above), Powever,
extensive pumping in the Fort Worth area has lowered the Paluxy potentiometric
surface below the top of the formation, resulting in unconfined conditions
beneath the base. The Paluxy Formation is davided into upper and lower sand
members and the aquifer is likewise divided into upper and lower acxuxfers
The upper sand is fine'grained and shaley and the lower sand is coarser;
thererore, most wells are completed in the lower section.
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Sc:.harce to the fLat. •cc.i. f:er c::crurs where the format ion oatcropa we St
of O.rswe..B , The IoU ox'; also outc rcos north of the base in the bed of
idxo V?orth The lake represents a a Lonifroent:. rec:hasce point for the aquifer
3.00 crest a Potent. lomet t i a high. in its wi.C:izrty . kegaonal qroundwat.er flow

within the Paioxv is eaatwaro, in the direction of toe regional. dlo - At

Carswell 115, grouo.dwate: now is Influenced hr the Lake Worth. potent :Lomerrlo

h:Lgh and hg a notent iomet rio low created a the qroundwate r withdrawsi a of the
community of White Settlement. reaclt.icq :o a more southeasterly flow
driecrion.

T.ransmrssivlt lea tn the. Palury aquife.;: .rancie. from 2,263 to 13,806
(ff3: 1 ions per day per foot (gpd/ft) and ar'ersqe 3, 700 qpd/ft The Pa may

Fonaat:ion thickness ranges 140 to 100 fear and averages 260 feet in
Tarrant County. The actual. water heazanq thickness in the Cazswell IFS area

probably aporoximatea the formation thickness, hot rhe aquifer is separated
into two distinct water"hearanq tories In the. 'vicinity of Carswell AID,
permeahllities range from 3 to 240 god! fr' hased on an approximate thickness
for the aquifer of 200 Wail vielcis within the Paluxy aquifer range from

10 to 480 gallons per minute (gpm and average approximately 100 epra.

The .Paluxy aquifer as an souroe of potable groundwater in the
Fort Worth area, Communities aorroundi.r..<-; Carswell IFS, especially White

Settlement, dev'eicp municinal water snoplie,s from the Paluxy, as well as from
the deeper Twin Mountains aquifer. As a r esuit of its extensive use as a
water supply, water levels in tna Paliuty aquifer have declined sIcnifioantly
over the years. Water levels In the immediate Carsweii IFS vicinity have not
decreased as much as aa the Fort Worth area in general because. the base does
not develop wate.r from the Paluxy..

Water qnality in t ne Paluxy aquifer is generally good and. as
satisfactory for potable use. The range of chemical constituents occurring



wi;brn any <:a;:er it L:Lcen in Table

.2.. 3.2.4 PlenRoseAgyi.tard. Selow the talusy ?.quife.r axe

the fine—it .i.ne: nfl t:.one, shaie maxl an<t a ndstone beds or the: Clen Rose

Format .tifl . The at..: :tkXflsS Ot the: f(>rZsat.:.Otwz.rie5 from 250 no 450 feet.

Th<:ucin the 5:fl(i5 Lfl tee Glen hOse. Fctw.t .tOxt' tvield filial I. Sut:nlie:S to wells in

Fort Worm tao west.e:cn Tar-rant. County, the relatrveiv xmpermeanle limestone is

an aquitard mast r ira.no wmar asement be:tween the Paluxy ag:: i let above and

the Twin tI: :nt..s :. as sa ter below.

2 . 3 .2 .5 Twin Mountains Aquifer. The. Twin Mon at ama

Formation is it.:. c3st .fonnation used for water supply in the Carnweil APP

area . The format C)i cosrst.a of a va.sa 1 conglomerate of chert and ctiartz,
graclingunward into coarse—to fine—qrained sand interbedded with shale. The
thickness of the formation varies between 250 and 430 feet.

Rech.arge to the Twin Mountains aquifer occurs west of Cazswell APP,

where. the formation crops out . Water ovement is eastward in the dcwndip

direction. Like water in the Paluzy aquifer, Twin Mountains water occurs

under water—table conditions in the recharce area and becomes confined as it
moves: downd.ip.

The Twin Mountains aquifer is the principal aquifer in Tarrant County.
The formation yie ds large. water supplies for municipal and industrial

purpose Transrsissivties in the Twin Mountains aquifer range from 1, 950 to
29, 700 and/ft and average 3,450 god/ft -In Tarrant County. Permeabil ities
range from 8 to 105 gpd/ft/ and average 68 gpd/ft in Tarrant County.

Groundwater withdrawals from the T o Mountains aquifer, primarily fcr
munioipai water supply, have resulted in declining water levels. Between 1955
and 197€, the oot.entnome.t ri c surface of the acan fer dropped approxnmately 250



fABLE P

RANGE OF CONSTITUENTS IN C;FiOUNDWATER EBUI SELECTED WELLS
C D 1: U APEC NT flONS

Consti. tu:e<nL, or Property .Thmbo. Cars:errat.ic>n.<

Bloc rno:flate .EICO:4 177 689
Boron B 01 06
Calcium Ca 0 — 120:4,c.r:.O,i3,ie ec<'

.,.
'<13.1

Fluoride xr < 45
iron Fe 0 ' 9<9
Macnesiurn Ncr 0 - 43
Nitrate N0" 0 - 10,0
Silica
Sodium Na 11 — 740
Sulfate SOr 6 1090
Dissolved Solids 264'— 2176
Total Hardness CaCO 2-- 401
Percent Sodium I 7,1 99,5
pE 7l -- 9,2
Sodium •Lbsoroti on Ratio EAR 0 <.2 '— 68 8
P.esidual Sodium Carhona te RAG 0 '<. 10 - 0
Soec.tfic Conductance 427 --- .3193

(umhos at. 25C)

Values shown are measured in milli. qranis pet liter (mq/1)
except percent sodium, ph, RAP.., RSC and specific conductance.

Texas Department of Water Resources r9ds -

IS



fr Water gual itu in thu Twin MOt St tixis agux lea ra 5i3 Itanie: for potable use

throughout tee Jfort Wox th area

2,3.3 Clbrsatolony/Air. C:xweii. hiTs is located near 33 north
art u ti. 1 "a l I h'a wub.'ap'a1 a hot

suxrsaers and dry winte xe, Ircic rc:u .1. ma x:L x. me air masses cc'ntrol t he weather

during much of the.' year; .hwever , the aasacieof natar cold nonts and
continentax. air masses create ,L,..rO: vax lations in winter temperatures -

Meteoroxogicar data sunraar:Lrinc the pexiodi. 94t through 1978 are presented in
Table 4. and discussed t'.iefi p below

The averae annual tempexature for Car swell Al'S is 68'? and monthly mean

temperatures vary from 4.511 an January to $6nT in July. The average. daily

snimum temperature in January is 35°F' and the. lowest recorded temperature is
3d', The average daily maximum temperature in July and August is 550y and the

highest temperature recorded at. the base was iil',F in the month of Juixe, On
the averagee freerin temperatures. occur at. Carawela ACe on 33 days per year.

Mean annual precin.itat ion recorded at Carswell ASS is 32 inches, The
wettest month is May with a aeou.ndany maximum in September. The period from

November to March is genera dry with a secondary mInimum in August.

Snowfall accounts for a smai,i percentage. of the total preoipitation between
November and March. On tee average, measurable snowfall occurs on 2 clays per

year. take evaporation at Carrwell IF'S is estimated to be approximately 57
inches per year, Esrapot rauspi.rat ion oce.r laud areas may he greater or less
thaa. lake evaporation depeadinc on vegetative cover type and moisture
availability, Average net. precipitation is. expected to be ecxuai to the
difference between average total precipatet ion and average lake evaporation or

approximately minus 25 inches per year
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Thunde rsc cam act.. I a :i cv occurs at Ca t:-swe I ff13 an arerage of 45 days per

year The great es.t. sumbe a 01 these storms occurs between April ant June

Hail may fall on two to t brew dave per year and the maximum arecipitacion
recoroed in a 24"hour pcrtoc.:.5 5,53 inches.

ici cover ave rapes So percant at Car swell AFT with clear weather
occun tip f.cecjuent.Iv datIng all moat he Some foci i.e pre.sent on an average of

85 days per tear. Wand speed averages I knots; however, a maximum of 80 knots
has been recorded. Wind ci. act ion is preclocc%inantly from the south durang all

months

2,. 4 swaan nvi roniseet.

2.4.1 Poulaion, The total work force at Carsweli AFT is
anproximately 3,500, which includes about 1,000 civilian personnel.

2.4.2 Deog aphs. cx. The city of Fort Worth had a population of
4.14, 562 based on a 1854 estimate, This estimate also included a population
density of 1,617 people per square mile, The smaller suburbs of Fort Worth
adjacent to Carswell AFT had 1550 population data as follows:

WhIte Settlement 1.3,508

Westworth .3,651

siver Oaks 6, 830

2.4 .3 Land Use.. The base is surrounded by residential,
comaeroial, recreational7 and industrial land. Residential land use is to the
southwest, southeast and east of the base. Cozaercral property Is south and
recreational (take Worth) is north of the base, Air Force Plant 4 is the

21



.i.nctust. I facility di rctiy west cC Cs ?SwOll. ASS.

24 4 MpPreparat.ian. To support the reportincz Eff0.tt7 maps
will. be orepared ut Luring an sn."floa.se ED-ha sod system Intergraph This system

ai.i. I sot: rltrvey fast. devropswct.. of report maps and map chanes The

syst err permits the integrat i.n and deuelcpmenc of geologic cross sections and

0 V'S %O "d ti> 12,,IcY C a ales 1" o ,rde th*
optimum man ste Icr the report. The rnr.td.CwiIi be maps figures and

.eqends that are clear for ease ci' erpretati. on and of puh.l I shahie quality.

In geetcs.., the fci.Iowin types of maps and figures will he developedc

o General carswell ASS installatico features and boundaries

(e p. • major inst.allar on support and operational

facilities)

0 Site locar ono and plan views.

° Monitoring well/,horing/sampl lag locations/cross scot ions

o Surface drainages and water bodies.

Some of the specaric types of amps and figures that will he developed include

hydrogeoloqioai orosat'sect ions, water table elevation contour amps, water well

inventory locations and related data.

3.0 zItsjpec4icJck round.

The Sase Service Station ts located on the northwest corner of Rogner

Drive and Jennings Drive, The Sase Servace Station has been in operation for

less than 23 years and was constructed to replace the abandoned service

>2



tation located at. Site 0013, the Unnt:m.ed Stream, Surface drainage from SIte
SOS flows to oulveris ad :kuent. to Fogne.:: Sri ye (Figure 7)

4.0 S4te_SSecific0s,pu,f.ion.

it was drscc;verec In Oct.c.3::er I 032, at tasoline was leaking from the

four 10,000 gallon fiberoi.ass to. a r.o cad niast in underground tanks located
north of the puss> islands. Oarswell IFS wes issued a Notice of Violation
(S0\flfurr this particular n:.tt;' sc.cct th reafcer . in January 1993, the Fort

Worth restrict Corns of t.nc.ix:ees drillecs t rxree evnl.oratory borinqa in the
vicinity of the Jla.se Service numptng .tsl:cis, Results of sampling from the
:or:ncs showed hig-h concentrations o C cecroletcn hydrocarbons. Secause of

this, it was recoiwsendect that addit tonal. tnvestications be performed.

In order tu determine the current. conditions at the site and assess the
likely environmental impact of suspected past disposal practices, it will be
necessary to perform a site explocar rn. The following activIties are
reooended

0 Locate three exploratory borings to determine the p'oientiometri.o

values and groundwater direor on (Figure 8) The borings will
also provide subsurface soil information..

o LOcate a maximum of five exploratory borings to determine the

potentmometric values and groundwater dareotron, The borings may
qualify for the placement of monitoring wells. Install five
wells near the site in order to assess the degree of groundwater
contamination., The wells will he installed with lone screens
extending above, the water table to intercept floating hydrocarbon
product; (if any . From these wells, conduct two rounds of

groundwater sampling and f or general water quality

23







oetroouonoydroc.orboss • at tots too OctOO-.t)1e 005010

Petfc::mttoiltqat surrey On porox.tmatety / P011105 10. the
area dc;wngrodient from the servzce 5.1St .500

GROUNDWATfl ThZTXHC PaR3%4ETEBZ

Votat I ta CiSc 31.505 MClt.C>

/4klt /1. 1.

Arsenic VJ?A Method 7060

Barium SEA Method $010

Cadirdum SEA Method 6010

SPA Method 6010

Lead BPS. Method 6010

Mercury SEA Method 74:1

SPA Method 6010

Seleo.ium SPA Method 7740

FS Method $010

SPA Method 6010

Total Petroleum ydnaoarhons SPA Method 418.1

0 !4iSas2aaaS.
The purpose of the hydroqeologic assessment is to develop a complete

understanding of the groundwater system on"and off-hase by integrating the
available data front earlier 130 tigatsons and by conducting additional field
studies to fi U data gaps or pr ov:lde oddirronal detail where neoesaary.
Specific purposes of this evaluation .include developing a better
understaodisg of. on-med off—base q.t-ound ;-iater t low; relationships between
saturated zones; extent and migration of contamination plumes; aeasonai
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chaotic I it wate level � nt low, aenult Os S s at cty will form the
f ramewort: of the eva I nat son of gronndwat. er i.Thpact; s ,qua .Lstative ri sIc
sss:'sent • and remedial. act I on alternatives The instrmat:son developed in

the dessert site rmxract.erszatron of indivichxal contamination areas will form
an Integral east of the data used in this task.

The hydroqeclogic assessment, will draw on the results of all, previous
rot ndwater invests. gat ions conducted at C.rrswellAf'S In addit son to those

sources, previous studies will now be updated with any regional and area
studies by federal, state', and local cttncs. es and other publssneo and
unpuosm. sned .in.torrsat ion will be used

5.1 Suhsurtacesoilsuneys. tip t:.o S aeditsonal ho.reholes will be
drilled for this savesti.gati.on. The .horeholesat the site are to provide
ecologic and ohentical data of the subsnrfao.e. to detect and define lateral or
vertical extent of contamination at. asit e. As many as thre.e qualified
horeholes will be converted to monitoring welts.

Soil samples from boreholes will he obtained using ASTM Method D-<1586.
The samples will be collected at fJHfcot intervals for to the total depth
drilled The total depth of each borehole is expected to range between 20 and
25 feet when bedrock is reached, Samples description shall be as per ASTM
2487ri5 and evaluated by a geotechnical engineer or geologist. Details of the
quality control1 handling and screenineproc:edures are provided an the Quality
Assurance Proeot Clan found in Appendix' B.

Air monitoring during al.l well drilling and soil boring work will be
aooomplsshed. with an organic vapor analyzer utilizing a photoionization
deteotor (?ID) or flame ioni.zation detector (fl 0) to identify the presence of
potentially hazardous and/cr toxic vapors or gases. The air monitoring
results will be noted in the boring logs, If soil encountered during borehole
drilling is suspected to he hazardous because of abnormal discoloration1 odor
or air monitoring levels, the drill so.i I cuttings will he containerized in
new, unused drums. A different drum will he. used for each boring where soil
encountered is suspected to be hazardous, The. field log will reflect the
boring logs depth (s from which the suspected oontamsnated soil cuttings were
collected, Composite drill cutting samples I he obtained f or chemical
analysis in accoreanoe with the SPA publication SWi46, per Table W—l of
Appendix 1%,

The dlscret.e soil and formation sameles will he screened using either
the organic vapor analyzer cescrihed above and/or Draeger tubes in order to



detent thcese:e of wn.b-o: lie :.rqan..c ccuLaxai cents. Selected samples will
C ic1c::Ci lütc a lean lass a for detailed contaminant: screeni nq The

colati Ic organic: lace Is v.. i be eco;.den on the field loc These field
analyzes, althouqh caibrat.ed , w .zi.oe useful. only as indIcators ox the
presence of si nnst.xcant. :::ntan;inant. I vex itecause the instruments axe
sensitive to moisture and fluctuatssq enva.rcnmentaa conditions at. the sate,
satal I CtOS:ct�nt 25tiOrt5 a oveoa ci crc jno c. sted on t he field I ogs would he
considered .iasiqnafic:.ant The organic apor concentrations which may he
detected in. disturbed scn .1 sam lea represent an indication of the presence cf
gross contamination o.ni\, and in no was are intended to represent. the actual
levels of contaminants present. cc the format. ions Spacing, depth ,and
location of the box Inca will be as sht::'wr: on the plans

52 Moi4pinelle. The oblecaive of the investigation at Carawell
AFB is to define the presence, scacaxtuoe, direction, rate and extent; of
movement of any adentifieA contaminant To accomplish thIs task, four
monitoring wells and. one background wi he installed,

5.2l Dirgthods. The field team will use a hoilowstem
anger rig to drill the upper zone cnonitorinct wells. This method performs well
in unconsolidated sediments, lo' to operate without the use of
drilling fluids, and permits ease of collection for formation samples. The
hollowstem auger can he used as a temporary casing to prevent the borehole
from caving durirsg drilling and completion of test wells. For the depths and
geology involved, this drilling method will provide fast, efficient
performance at a relatively low c:perating cost.

Each new monitoring well will be developed as soon as practical after
completion. The monitoring walls will he developed by a submersible pump,
and/or bailer. Monitoring well development will continue until the discharge
water is clear and free of sediment to the. fullest extent possible. All water
during development will be collected and disposed of through an existing
oil/water separator connected to a base sanitary sewer The development water
production (rates) 1 pH, specific conduct ances and water temperature will he
measurech These data will cc included i.n the final reporfo

32,2 Conatruction of Wells, Following the completion of
drilling operations, each we will be snree.nec above and below the water
table.xrface with a minimum of 10 feet and maximum of 35 feet of screen. The
screen will, consist of 4-'inc..h diameter PVC casing with up to (hOlO—dncn slots,
The material lengths selected will be based upon site specific ground water
conditions enconntered. The screen will he capped at the bottom. All
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connect. ons wi..1. I be fcsb :c>:int ad a ndto;: sic{eci

walE. be sLiced i: 0 a 4-cincb iaieter, Schedule 40
PVC, f:lush threaded carx the casing vi Ii ext curt from the top of the screen
to at least crounti surrace, To ensure tf chemical integrity of she test

a; clues solvents, or thread compound will be eupioved during screen
and '-•a<bzi' ;csr .. i,ion, the ces.ncE and so seen
sections wi. I I be r roughly washed us in a ns.gh"tempe rat ore, hi.qh"pressure
strayer, with Base potable water

i3 After the casing and screen
hare been I ect fox. tf<u::.k wel. 1 a sanc or <travel tack wi. II be emplaced
between the screen and the coring wall. , The tack wi. i.i consist of washed and
baggec rounded, sand or craver with a sc.n sire diii t rinut ion coxepat ible with
the screen and the formation. The pack will. he emplaced from the bottom of
the borehole nc 2. feet above the top of. +ha-ceen the auger flights will be
used as the t reese pipe

Granulated or peller red bentoni.te will he placed (in the well and
measure it with a weighted tape) above the sand/gravel pack to a minimum
thickness of 2 feet to provide an adequate seal The bexvtonite seal will be
wetted In the hole using l'-2 gall ns of Base potable water to ensure that the
seal is developed before cemeattng operations begin.

Near cement (Type I Portland cement) grout wiLt. he emplaced from above.
the top si the bentonite seal to land surface do more than an eight percent
gel mixture may he used. For water table coadations, grout will he emplaced
through the augers and then the auger string withdrawn. If artesian
conditions exist, a small diameter tresiie piC will he used to emplace the
grout.

5.2.4 SurfaceGmup1etionotniterirzgjs. Two methods for
the well sur face completrons will be employed at Carswell APP depending on
input from base officials., If well stioboup is of concern in an areas the
well will be oompieted flush with the land surface. In the case of flush
completion, the PVC casing will be cut. 2 to 3 inches below land snrface, and a
watertight protective manhole with a cking cap will be installethAlccking
system will be provided no discourage any tampering.

When ahove-ground surface completion is. used, the PVC well casing will
he extended about 2 or 3 i:eet above land surface, An end plug or casi.ng cap
will he provide.d for each well, The extended PVC casing will he shielded with
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al:. lea sca 4—cinch dix etc r.si.eel *ut.:c p . Or' The crcard pine wi. be p.la ccci
over he PVC oarinci and cap &X:Ci w. iii b<: teat cci in a 24—Inch by 24- snch by
4--inch concrete surface pad. The proteco.veoasicg will be .inatax.led with a
lockable cap or lid ito di soouraoe rancal tart.

In the case of an above—crroond completion, three .3—-inoh diameter steer
guard posts. wi.l I tei.nstarrect radial by trot. each. wel.lhesd . The guard posts
will be placed approxrmat.ely .2 to 13 ieet into the ground and extend 5 feet
above the c3rouno surraoe. At some sites, the guard costs may he removable to
facilitate access for sampling activities, in these cases, a looking
mechanism ws.:.i. be prow ided t.<; prevent uttntho:rired removal

5.2.3 All
mOnltOrAng wells and boreholes will >e •eyed for elevations and locations.
A registered professional land surveyor will he retained to survey the
vertical elevations of the wells and the tops of the boreholes, This survey
will have an accuracy for vertical elevations of *0.01 foot for all monitoring
wells and *0 .1 foot f or bcreholes. Hon tontal boat ions will be accurate to
:*l foot. All surveying will use an established 1LSC. & GS. or ILS.G.,S.
benchmark as point: of origin 11 surveyed points and henohmarks used will be
recorded ons ite maps.

5.2.6 Tests. Slug tests will he conducted on three
selected monitoring wells after the comnletion of groundwater sampling. The
slug test provides an indication of aquifer characterIstics such as hydraulic
conduotivity. Also, this test is Ideally suited for low—-produoing formations
that cannot be pumped. Monitoring wells will he selected with the
hydrcgeolocsio oharacterlstios that wi t optimize slug testing. The resulting
data will he used in conjunction with the groundwater geologic data. The slug
test equipment will he decontaminated to prevent any well contamination.

5.3 aw'

5 3.1 tenlMeasiaraants, Following completion and
development of the monitoring we la, but prior, to sampling activities at each
se.) a round of water level measurements wall be conducted on the monitoring
wells.. Water levels will he measured to the nearest 0.01 foot from the top of
the marked casing using an electric line water level indicator. When the
electrode of the water level meter c:omes in contact. with the water, a meter
reacts or a tone sounds. Additaonsily, the surface of the water will he
examIned f or the presence of hydrocarbons.. fhydrocarbons are present.. the
thickness of. the layer will he measured and recorded.
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5.3 .2 OnSite Field Ana4yses. Pact monitoring well elI be
purged immed -atety Or cot to sample collect I on to ensure that fresh formation
water is. collected. PuiwLl occur at least: three days after completion
of onitoring well elopme:nt, khen possinre, samplinc will. heg:t n at.
upgradient monat.orano: ei.ls ccs/c :1.cw ooncamiration areas then move to
downgrad lent end/or hi gte r contami nat.i<:a so- eas

Purgu.nq ooo.rat ions- vi. II be conducted using a su.bnier sible pump or a
hailer. Purcing operat ions. vi It. he considered complete. when three wetted
well casino volumes nave been removed or when the pH (±0 .I unit) , temperature

5>CC) , speo.i.f Ic conductance (±10 mic.roxshos ) color and odor of the
discharge are stah.cJ. ì'se:l, After puroing the wells, groundwater samples will
be collected from the c-lschs.rce. line ot the antsnerstbl.e pump or wit a a Teflon
bailer or I --inch stainless steel Kemerer sampler. This latter sampler can
provade no.n—aerstec groundwater samples at discrete depths which aids in
er:suri nq the i nt.eq rrtv ot any cola t i lea in the groundwater,

The methods tot obtaining the water stats areas follows, All downhole
equipment used during the purging of the monitoring wells elI I he carefully
washed to prevent croas-rontacnination, oet.ails of the decontamination process
are provided, in the Quality assurance Project Plan (QAP?) in Appendix h. As
an additions]. step to prevent. cross'conta.cu.nataon of the wells,
purging/sampling operatsons will progress from areas suspected to contain
little or no contamination to areas assumed to have hinter contamination
levels, The purged groundwater wafl be dispose.d through an oil/water
separator connected to a sanitary sewer.

!L3..3 T re and B, Measurements of the sample temperature
will be taken using a mercury thermometer, The field measurement represents
the temperature of the groundwater at a particular location and time. The pH
of each sample wi I he measured by a Myron P pbS (Model FF11/pH) meter or
equivalent. The p. of the sample will he measured as quickly as possible
afte.r collection.

5.3.4 p!.gficCondnctiit. The specific conductivity ofeach
sample will he measured with a Myron I pbS meter (Model FF11/pa) or
equivalent, Plevated specific conductiviti.es indicate the presence of
conductive ions in the ground-water>

5,3.5 in fir Lab or r'Apa.lzls. Water samples collected
from the wells will he placed in laboratory prepared containers preserved as
appropriate, chilled to 4Cp and shipped to the Southwestern Davision
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Labor at.cr5' the <;COflt1c:tci 51.kilu5 ant t.yta ci ua lys..s vi I be sxumar:ized
per Tat.le .B"l of Appendir S also, tue t.ble ' II show cats for sut face water
samplIng Chain of cort.cdydsnuments wil. I accompany si .1. samples Analytical
.zSethO(i5 t5u3erv5t. ions and huldi.nq times ate prcvidec in detail in the QAS'S
(included in Appencttr in

5.36 SplitS pie Procedures. When split samples are required,
the sample will he dlv tded such that all the containers have a representative
portion. in the case c::f solid samles jso.il and formation), samples will be
split lcngrtucu.nalry when pOssi.hie and any loose material, will he divided as
equally as possible anon's t nec ontarners Samples for volatile contaminants
will he placed ctirectl p into he sample container with minimal disturbance.
Water samples will be split: by pourinc no equal volume of liquid among the
containers for each colLection, The containers will then he labeled on-site
and the samples recorded i na lcq hock

3" Dunn's the borehole and monitoring well
drilling activities6 cuttings t.hat are suspected of being hazardous because of
abnormal discoloration6 odor or air monitoring levels will be containerized as
discussed previously in Suhsection 5,1, Sutasurface Soil Surveys. To determine
the fanal disposition of the cuttings in the drums, a composite sample will he
obtained from each drum, identified using a stainless steel scoop. lip to two
composite samples will be collected fcc chemical analysis. Each composite
sampie of the drill cut tincs wii. he analyzed for TUb? concentrations of
metals, pesticides., herhicides, uolatil.es and semivolatrles to determine if
the soil cuttings must he d.rsposed of as a hazardous waste.

5,3,8 EvaluatioaSl,4,j!3. The objectives of the data
evaluation process are to summarize the existirsg information on the hazarduus
wastesotrces p'athwavs, receptors, and to evaluate potential impacts an the
base and public health, mod the environment, Site specific analytical data
resulting from the field investigation at the Sase as well as regional
information are considerec in the evaluation process.

5,3,9 Data 5anagexsent. The field investigation will generate
large amounts of data on the hydrogeology anc chemistry about the study sites.
A ccmputerired data system will he used to convert, the raw field data and
analytical data into a usa6 e form for reporting. Therefore, the computerized
data system will he. designec to support the following activities,

0 Archive,, analyze and manipulate physical, chemical, biological and
geolocical data collected,
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Ana.i.zo data ;.uth insnect.. .otrencls or violations of cs.vircnxaenta.l
sOt€:ct on gu.'..del inns,

1?roduoe subsets ci tate to form suomary .tepcsts and data files
which car. he analyzed. hr envi :oren;; models and. st atistical
aiqoitexas

° inteznretre'icnsnips he:w'e& n ccntamnant migration and
hioqeoc.temical. atxonshx.cs xi.st.sc at a oart,icnlax, site.

5,3,10 Sceduleto.zcollecxt3.gjles. Wells shall tat monitored
cIurino; .3 months, Sampling event spaced nt 2 month intervals and analyzed in
accordance with USPPA SW"546

5.4,1 2re14rSoilsaGroundnterp. The report shall
contain a site map scalex l 50 It) antI it will depict Site ST'i6, existing
and proposed borings, monitoring wells and geologic cross sections. Plans and
schedule los submitting the hydrologic .i.nfonuatior: and well construction,

5,4,2 Carswell Air Force Base will
prepare RI/PS final report. The report well he submitted in four copies The
following items will. he encludedx

a. Contours of the groundwater surface based on measurements in
piezem,eters, monitoring wells and apparent direction of ground water flow.

a. The geologic croas"section deni.ct.ing the near'surface stratigraphy.

c. 10cr of all soil borings, monitorino wells, results of analyses for
soil and ground water.

d. Contours of groundwater contamination and definition of plumeS

6.0 Certification for Waete and Su,bxaittals.

The assessment of the site well he. based on the value of tao data
collected. The psysecal, chemical data and field observations will be the
foundation for making the i.nterpxetat ion shout the site. The option of no
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wa;t.es wi.i.l be e-.tc:.asei I analyses inch c.ate so.

7J) Tiae Scthedtle.

qt<st n3t t)x)ri. sat ion to pcceec1 with iihe rened.t al
inve3tigaLion upccs appz<:vai of :h.iz wc>k plan. A detailed schedule of work
will be tzepac ed pn>t to ccnencezent ct Leld ac;±vities,
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O S. ARI4Y CORPS OF NGI!ERS
isiVISiON LK&)PATQRY

Sampling and £na.tyses
Quality Azu oe/uaiit.y Control Plan

ce



t'ho ourçose of. let A/C: r1an 5 a no desor the ce ens Lity caste crete and
qualIty coto ref. coocedures f.cl towed hy the Southwestern Divisror: teL oratory
and therr oc)tractor a when rw. orating s.c lysen-of samples from t heir clients
'these procedures are used to ensure that the cenera ..on prooessino,-- p > In" da.,' h tt" lebor t . are r'li'oo
accurate and roper lv d.oc:ument.ed

El.. References:

The fol.towi it9 .rc .nenoes were. used an the oreparat ron of this plan
.t. U.S . tnv.i rratent.nl Prot.eoti.ox3 .hgencv, TestMethc2dstcrEuaIufg

a ..�ln e33.Jet ':-

B - imermoan PenIle Bea].t h is o•ct.at.ron and American Waterworks
issoctton,S tanctar-d Methods for tne Eaaruination of Water and
Wastewater 16th ed..1 1985,

C. U.. S rrouraenta.l. Protection Agency, Mcj.s for Chemical Ana.is
of Water and Wastes, EPA 50014'79'-020, 1979..
U. S.. E,nui rorune:ntal Protect ion Patency, Her gok. for Saggjc-PreparatrnnrWaterandWastewater, EPA - 60O/I4B2029, 1982..

P. U.S.. Environmental Protection Agency/Corps of Engineers? fooe..ges
fr nand Lad ...sclA3cra ca Amajs oj'
EPi/CE—8l-d, lSSi..

F . V.5 . irate Corps of Enqaneers, forarcfccohn't tee' ra ta'ct3e , F-c ...l10 tIn ,h 1990

C. forester and Mason, Liour .c.Porensio Chemistry, Vol.. 9, #1,
pages 155 to 162, 1994..

in.. rfl
A.. WellS qpllx

All groundwater sampres shall be taken using a stainless steel or teflon
hailer. Each sample oontainer shall be filled directly from the snout or
discharge tube aanries shall be placed in appropriate containers as detailed
in Table for of: Appe..ndax B of the Qu..alitv Assurance Project Plan QAPP)
Labels must he affixed to each container with the following information
written with permanent info wellldentifioation, date, required analysis,
methods of. preservataon, sampler' a identification..

P.. Soil Samolino:

Soil samples shall. be taker: by a .erinq with a caill rig.. Samples shall be
collected in glass liter or half—liter wide—mouthed jars with teflon lined
oaps Labels must be affixed to each container with the following information
written with permanent mE: we..ll or boring identification, depth, date,
recua.red ann cV5as sampler' s adentit. oataon..

C.. Sediment Sampi ice:

Bottom Sediment samples shall te taken using a core or grab sampler, depending
on which method provides the most re..presentatlre sample of the site.. Samples
will he collected either with a glass or stainless steel sampler, mixed in the
fie.ld and placed in :isss. .Liter or halt liter wide mouthed jars with teflon



iced cms - Lahel must. he af fixed C: esoc contaice r with the fo.llowztg
info.rm.at ton ;ritt.m wt tn pexr3anenr sic .0:/cat on iciest if±cat ton, (Ante, depth,
rc;uis ed analysis, sampler' s iclent fi cat ion

rv. CieaniaflngEgent:
Water scd.ers used icr ccl lect.inc incrcas c samples may be cleaned with non
phosphate deter gent. .f.ol lowec by rinses wtth tap water, dilute hydrochloric
acid and dtHv- led water. Water .ample cc used for collect mci organic samples
shall he cleaned with non--phosphate dtn erqent followed by rinses with tap
water, distilled -cater, pesticide grade hescane and pesticide grade methanol.
The last two rinses should be done undeK a hood or well ventilated conditions.
DrIlling rigs and core samplers used to': soil and sediment sampling shall be
steam cleaned after each sampling cr 5cr c ng.

v.
A. Preservatives:

P reservat.ives are fisted in table S—I appendix S of the QAPP, All chemical.
preservatives sha he of reagent grade quality. Preservatives shall be added
drcpwise from dedicated containers in order to achieve proper p5 or
concentrattonat the sampling site. A cc hooted p5 meter shall he used to
check p5

B. Refriqeration:
Keep all samples refrigerated or iced down in coolers if space permits;
otherwtse, refrigerate those samples needing refrigeration as indicated in
Table B-I.
Vt lee:
There shall be a minimum of one QA field split or duplicate sample taken for
every ten samples of each matrix type collected. There shall also be a
minimum of one blank sample for each matrix type for every ten samples. Field
blanks may consist of clean or background soil samples, water from background
wells, sample ransates, or distilled water as appropriate to the sample type-
VII. Docwaentation:

p.. Fieldhccc:

A field hook shall he kept of all operax ms and contain the following: well
or horinq number, date, water level..) well evacuation procedure and rate of
recharge, sample method, p5 and conductivity readings, any unusual conditions
noted odor, color, well damage, etc. times of collection, preservation and
shipment, sampler' s name and any informat ion regarding blank samples.

B. Field Data Form:
The field data form includes. selected information from the fieidbook relevant
to the analyses of the s-ample; such as, ph, conductivity, unusual odor or
color, water level, eto- This ions sha be shipped in the cooler.

C. Chain of Cost c.on
The chain of c-ustody ions is required to establish possession of the sataples
from collection tc. analyses This form shall he snipped in the cooler with
the samoles. and must be sxgned by both the sample. collector and the sample
preparer.



vrn. Imant:
Samples shall e p.acedJ. n coolers equippeo with ,Lnser ts to told c'ontarners
seoureiy . Samples shall be covered with ice and have accomrm 'hog
documentat urn sea led.:.n plastic baca inside the coolers . Coolers shall beI i"h 'r3o . ,,j ,,,, t. ohs, f aCSli
placed ucx at the opening. U000ers may be shipped voossaerciaI or government
carrier and must be received by SWD Laborat:ory within 24 hours of t he time the
samples were collected.

IX. aieCasta4y
A. Sample Receiving and Cha.i.n'-of"Cvsstody Procedures are cli:sictned to

track the movement of samples from the time they leave the sampling site to
the time ttey are analyzed.

I. All. samples are received .i.n a designated area of SWD
Laboratory by a sample custodian. Each sample is thoroughly examined to
ensure that proper sampil og, prese.rvatro.n, packaging and labeling techniques
have been employed -

2. Each sample is assigned a unique SWD Laboratory sample number
and recorded in a bound log bolt which ncl.udes lab and field sample numbers,
date sampled, date arrived to SWD, Corps of Engineers District or client
generating sample, location of sarusled area, sample description, and list of
analyses requested. This information s also maintained on computer files.

.3. The Chain—of--Custody is checked for accuracy and signed and
dated. Any significant: information concerning samples is recorded on the
Chain-of---Custody at this time.

B. mnleJt<age:
.1 . Samples are stored at. 4'C checked and recorded. dariy — in

six 3' X 6' 1 6' stainless steel. refrigerators.
2. Sarspies are stored for a minismsu of six weeks after data has

been submitted to client.
.3. Volatile samples, are stored separately in two, 21 cu. ft

refrigerat:oat.
C. Contract Laboratorres

1 . Sample which are to he transferred to a contract laboratory
are shipped within twentyfcur hours of receipt by SJD Laboratory.

2. Sarspies are shipped in coolers with form--fitting inserts and
covered with ice. Coolers are secured with straps and chainof-custody seals
then shrpped for next clay delivery by commercial oarri.er.

3. Sarspie shipment: includes samples, chain—ofcustociydoom'nt-ui.,, wth tn-I nut urt...nn c tc'ratng sample ideatili'atic",
required analyses, turnaround date and sampie collection dateS

o ecuirements <:5 Cont tact Laborat:cr icr':

1 Coat. ract.or must. he validated by the Corps of Engineers
Missouri River Division Labc.ratory,

2. Contractor must rave .mi.ni:.u.a duplicity of all major analytical
equipment
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Dow:. ractor inst be cert 5.00 Lv he Oklahoma Water Re5c)u.tc€5
Board

X.. Q ndecordinaata: Analytical ciata 5 re.pcrted and recorded in
t he Id 10W155 intoner:

A. 511 raw <Ants is recorded in bcixn:J socks and/cu.: computer rnntout

S. Written reports are submitted to the o. exit alter a p.ro4.ec.tis
comrIeted or at regular intervals Icr lonortlaic prolents. Each report
contains the following rnlormat.acm.

I . ident.r tr.cataon ol raXc4>A.es hr hefielcl number and by the L3WD

M3.nlmum dot oct ion i.i:.s icr each constituent reported.
.3 . Quality coot. rd and qualaty a ai3urance data such as methodlinks surrocate recoverses, dupi bates and spikes applicable to the data

set.

4..Analyt Anal results
S. Data Analyzed.
5 Date sample collected and date received by SWD
7 Method ci Analyses

C. Oats and information concerning analyses is available by telephone7
computer interface or modesi or ccmiuter disc.

D. Laboratory Director maintains records ci all reports submitted to
clients

B. Environmental Services Section maintains records of all raw data,
hard copy of all reports and computer records of all analytical and quality
coot rol data

XI. Preventative Maintenance: In order to prevent instrument down time and
costly instrument repairs, SWD uses the following methods of maintenance:

A. Service maintenance contracts are pin chased for all. maor equipment
such as both Ser,kin Elmer Atomic Absorpixon Spectrophotometers, the ARt flAP,
the Hewlettpackarcj CC/MiD, the }{ewletbsPackard (AC, the Dchrmann TOX acialyzer,
toe Waters IC/HPLC and the (Li. TOO Analyzer,

B. Specific operator manuals are used to outline preventative
ma in.t enance plans for al I eoulpment

C;. Each A nstrument has an anstr iament op book in which the dai.ly
performance, preventative maintenance 5cr ?it,, problems, etc. are recorded.
XII i!!S4at. Data valacat ion is accomplished by monitoring the

a d 5cO iScy + ' >1 ,ato, tvttcn an t a i.i bI tilt ring
known and hi md standards

A. :nItial Calibration: At tne beglnni.na of. each day, each i.nstrtrxnent
is calibrated by standard samples accordinci to the prescribed method. This
calibration is yen led by an analysis or isetnoc naaruc samples immediately
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Iter the ca.;.rbrat. on prc:.c::eds.re nc.;.mme<liatelv before sample analyser

1. .St.4xkcvd.Y:; arc evtn*r scruthi; or orepareC; usanq cert.tlaect
chemica.i s as speta. 1. led in the met sods

2 ,Dat..a from standards are acc:umulated starting frost the lowest
concentration and endiml wil;h the hichest

calibrat ion is vvrlf:iec hr eu ASk Qua.l.itr Control Sample at
the rate or at least .101 Calibration runes are cienerated usinci at; least
three data points.

4 Cc libration data .1s recorded on raw data sheets kept in bound
hooks and/or computer files.

5, Method. hlana.s are repared for every twenty samples or less
contarning anpropriate amounts of reacient.s used in sample preparat ion Dat a
from the blank is determined and recorded after calibration, If the met hod
blank rs above the reouired detection Irmi.t and/or the lowest. ana.lyte is less
than ten times the blank concentration, the enc Ire samole set will he
reanalyzed.

B, Spiked Sample Analyses; Spiked samples are, samples altered by the
addition of known amounts of analytes. These. samples are analyzed along with
actual samples. The percentage of analyt.e: recovery Is then oalculated to
ascertain quality of data.

1. Spiked samples are nrepared before sample. preparationprocedures (digestion7 extraction7 etc.) awi generated at the rate of at least
10% of samples.

2. IndIvidual percent. recoveries are calculated as follows

Recovery' .LLnJ1!U

where 555 n5nd Sample Result
SR Sample Result
SR Spike Added

3, Percent recoveries outside the range of 80% to 120% are
considered outliers. Spike reooveries are disregarded for samples in which
the concentration Is four or move t. liae.s the spike amount

C. Duplicate Sample Analyses: A second sprked sample Is prepared and
analyzed as above The information generated is used as a check on instrument
reliability, operator error chemical problems, etc.

1. The. re.La,ie percent difference between the spike sample and
the spike sample duplicate is oalcuisl ed as follows;

w: a D2)/2
where 551> Re let ire rccnt Difference

Fir si' ed Sample Value.
ii� Second nikedSamnle t/a lue

2. Results of duplicate analyses for samples with ooncentranions
greater than five times the required detection limit shall have RFD of less
than twenty percent to be accept al:le.



I) - Correct >.kction it some ct not all., arrixec and! or duplicate
spiked sanp e 5 are L000d to he outliers, the entire s uple set is reanalyzed
using the sample t:'xtzac:t.. or d s.gestrat.o If all the spikes and/or duplicate
talked samples are cxrrers, rho entire sarpft set shall be reanalyzed
start ing from the-ill. lal. ::ep nrc3es icr, extraction, etc ) A thorough
inveat..iqat .i on of reacents / ieat rumert condition and calibration, and any other
factors contrihut. in to the problem of accuracy and precision will he
conducted in order to nor rent any problems

External 'ba liry Assurance Ezo-gramc 3RD Laboratory participates in
a CIA program provided by the Cl S. EPA terironmental Monitoring and Support
Laboratory of Cincinnati, Ohio, the certification program by the Oklahoma
Water Resource. Hoard, and the ILl. Army Corps of Engineers validation program.
MITE. Procedun cr CIa an Glaaswa re

A, Trace Met cils. Ana fces
I . Prior to use, classware for trace metals analyses is rinsed

with pesticide grade hexane
2. After use, qlasswa re ta rinsed with tap water, washed with a

Ligui.'-Pox solution, rrn id twioe with tap water, and finally, rinsed with
distilled or deionized water.

3. Stained glassware it cleaned wIth a strong acid solution, then
washed and rinsed as abowe.

B. Orcanic A.nalvaes:

I. Prior to use, classwareor organic. analyses is rinsed with
pesticide grade hexane

2. After use, c3las;iware is rinsed with tap water, then sonicated
for fifteen minutes in a solution of Liqui"-No.x in a sonication bath. This is
followed with a tap water rinse, two distilled water rinses, and an acetone
rinse. After glassware is dry, itis placed in the mnffle furnace at S-SO" C
for four hours

3, Stained classware is ol.eaned with a strong acid solution after
sonicar.ion, then washed and rinsed as above

(L Other
1. Glassware used for phosphate deternu.nation is not washed wi.th

detergents containing ahospnate s.
2. Glassware used cc asxsoni.a, tCje.ldahl nitrogen andnitrate/nitrite is rinsed with ammonia free water.

fly-
A. Samples are stored for a aünimuw. of six weeks after the report is

generated. The dateareport i. a issued is put into both the sample log hook
and the work order hook, The sample storage area for completed sampl s is
separate from current sampl.e.s and inventoried at regular intervals.

S. Hazardous. samples are crater. returned to the client when completed
or combined i.n specially marked containers for proper hazardous disposal

A—S
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xv. 3d(L

A, EnqcesncyEcuientc
The lalu ratory as eguipoed xc cl four eve head showers, two eye

washers. anti four re eat inguiscers.
2 A Pad Cress first a Id IcIt .s I ocat ad cm the preauses

:3, All safety equipment Is cheeked on a regular basis,

I. Al I personnel are provided with laboratory coats, dIsposable
aprons cloves, respirators and prot.ectcvo eyewear

2 All personnel. are gives, a sedcoa 1. examinat ion annually.

C, Ventilatson;
1. Thai ahoratory has four veariiat. on hoods and they are used

whenever toxic or flammable materials axe used.,

xvi. Persoxmel; at the present time the laboratory is staffed
by four chemists and three teotnacians,

Personnel currently on staff and their responaihilities are as follows;
Axthai F'. Tree, Chief, Znvirozentel Sertvices Section

&rovide work assignments and coordinate projects withIn
the Chemistry section
Maintain and uograde. QA/OC program.
Train personnel
Purchase equipment supplies, and materials necessary
for maintaining the laboratory
Consult with enqaneers,, geologists and field personnel
Evaluate and contract outside laboratories for overflow
work
Pealuane laboratory data and write reports
Prepare H'inal ga/CC Reports for major projects
Contract Cf fi. ocr Pepresentative for wmjor chemical
roes cont.r act.s

Dale Norwoc4., Chemist

Crm.mioal analysis. uscxng gas chromatocraphy
Chemical analysis usino' atomic absorption spectrosoopv
inoludinc; teeman graphite furnace, TOO analyzer
Chemioal analysis by Sapercritica.l Fluid Extraotaon
and infrared speotrosoopy
Train personne.



Chrizttin Pntett Chemist

che.cJ. a.aIyi a by PbC; on ad u.ccmi ng
expic>SiVe 'pi 'i RHm- . v r
3fl.CL CBs
QA/çC Date zei:Lew/eva.1w1r on

Frank Roepk Chemist

ChenIcal ana.lyi by a:xLcthsorpt. ion zpect roscopy
using Zeema and Noneeman cnapflt* furnaces
;3ap.Le pt•ep and diqe.r fur metal anlysiz tising
miczc>wave tecThna.cjts
Snnpie recei; i eq aid t.
Chemical aaiyI s b: wet methods

Albert Acofla, Lead Technician

Computez operations aac{ data waiiçement
Sarnp1e3 preparit.icn aiv exs iy.'ui for trace itietal a
Chemical analyser ukxi wet
tSP anaiye9.

Shirley Xohns, Technician

Satrpie reciving and tiackI.ng manager
Sample pxepataticx tot cryana.cs
Cherni ca-na iyr z on n wet m€*thcds

aandall 5aith Technician

Sample prepara:Lc:n and 1dy8: a Car
Sample receiving and tracking
Chemical analyses ui.nq wet. zet bodz

k8



of Anhmai T.ran

2020 Via Deliuna
C;atxoiiton, Texas 75006

April 1929 to present
5910 Laboratory, U S. Army Cots •F;çj era
421 5 Sass Street, Dallas, Texas 750 3:€
Position; Chief, P iror3wentai Services Section
Put ies include; Provide work ass aments and coordinate projects

an I e is -333 't S -t..1 t >n -3 S 3t 3 13s ,13" 3 pgrxde 3h'[' p.otnafl,
train personnel, purchase ecuipnent, suppi Lea, and materials necessary
for maintaining thel ahc-ratory, consult with engineets, geologists and
tield peraon.nelr evaluate and contract outside laboratories tot
c.ve,afiow work, ecal ate laboratory data and. write reports, prepare
P.tnal QA/C Peport a tot major ore :iects, Coot tact Officer
Sepresentat e major cF3e.53,3.Oal servires contracts

1982 to April 1989;
Hydrocontro.l Corpoaation
4574 Claire Chennault, Dallas, Te.aa 75248
Positron; Chemast
I.fles iriea d t;g oni aJgm. a.stc mr3pies #reuc&aan'J,
testinq and standardising ohemd.cal ;3lutions for customers.

1987 to 1988;
Baylor College of Dentistry
3302 Gaston Avenue, Pall as, Texas 75246
Position; Research Technician
Duties included; Prepare cnemioal reagents, set up laboratory
anstruiuents, photograph res.;earch pictures.

1981 to 1986;
icont vol Corporat ion
3801 South Moulton, Oklahoma City, (klahoma 73158
Position; Chemist
Duties included; Research and development, teat and analyze water
3r-rr3e' Dr— s'- te 5301 atan' r -hwca. so zs for
customers

1980 to 1981;
Oklahoma State Department of Health
.1000 NP. 10th, Oklahoma Caty Oklahoma. 72123
Position; Assistant Chemi st,
Duties snciu.ded; Wet and instrumental analyses of water samples.

Related traininq;
Computes Course a;

Lotus I— As3, May 1989
dBase 111, Chne 1929

Dohnaann TOW Training, October 1989
Hewlet.t—.Paokard DC Trai3tin-, November 1989
Hew.lettPa.okard CC/MS Training, Marco 1990
Waters ICIHPLC 'fraxn.3.no, May 1990

A—SI



£ducat Ion:

J31C)Z
N:rtvan, Ok laicna
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3iqcn C:xcersi.c.y
Sz 3. C<)n, V I et:

acthe1c.r. cC Scenc.e, Apnii915
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Renrme of Clyde Dale_Norwooct

3.57 Fcs-.il Circle
Grand Prai.r i.e, Corns ?5O5i

Wosition Lrc..c3.%.
tSer Qw't Experionce::.a lyni.cal testing Utitiring AL, ICP, CC,

p and other ckXOit. c-al a. ipzaent. Perform testing for
heavy meta is, SCSI, Pesticides, PC.Bs, Halocenared and. Aromatic. Volarile
Organics..

caarC P.S. Cheanatru, The t?iu.verscy cC Texas at Arlington, 3. 576,
Underc3.rnduate CPA: .i$.. Minor in athentar.c.s,

twerience:
Novemkier 1592_- resent. UGACE SWDED:Ct, Perform Pesticide and PCII analysis
of various matrixes for P552, SUDS, PSi and other federal environmental
remedias ion programs. Perform quality control and quality assurance in
accordance with EPA and Corps protocols..

--y'. 'd•• c. •.l- :7'2 13-.<. '' . ':v,'
• :.':". . .•: ;.'.••. •. •..,tH.. gainedin the use of.iCS, AL, Cold Vapor, CC PIP, CC -- Fit, CC PUP, and various

wet chemistry analyses of wastewater,

gyevr 19d5 Ma.t 1987 sser Indjgpj.e'.g Punctioned as a CC Chemist
performing metal analysis 02 welding rods by AL methods. Lubricant analysis
by IA. Monitored plant discharges to ensure compliance with the City of
Dallas Waste pe.r.it..

Laboratory
icr patients.

Technical and. supervisory reference furnished upon request

A—l I



Resume of Frank W. Roeoke

€01 PriscuLlia ofne
DeSoto TX. 75115

nL:aryI992tonzesent:
US Army Corps of Xng.tneers, South.westexn Div iszon baboratoss-
4815 Cass Street, Dallas, Texas 75235
Sos ttro.n: Chenzd at
Supervisor: MM flan

(Si 4) 905'—9130
Duties include: Performing proess.ox analyt...cal and physical testin; of
water, so:LL an sludge material reoeived by the laboratory for metals by
accepted SPA merhocis Techniques used i c.'iude.A.t omac Absorpt 200,
co.torimetr.ic, t'olumetrio, qravi.etrrc and wet ans.lysi a. Duties ci so include
trSCSC ) ng of samples qua t.y assurance ci. cata and mit Sat ion of reports
1987 to lost:
entTf Chemistry, Colorado Stare r.versrry

Fort Collins, Colorado 80523
Position: Research Assistant
Supervisor: Dr. tours S. Heqedus

(303) 4OistiOGS
Duties included: Conducted research into the synthesis and reactivity of
organcohromium compounds. Research Included assistance with Xray
crystallographic structural decernrinat ion, proficiency with high field NMR,
gas chromatography, and STIR,

DA internship, 1991 to present
fazardons Materiel Course, August 5991
Wordperfect Trainin, 1991
ducation
Colorado State University
Fort Collins, Colorado 80523
Degree: Masters of Science (e.v.pe.oted 1993
Major: Chemistry emphasis on organometallso
Thesis: Reactions of Triply"honded Organ o Substrates with

Chromium Carhene Complexes

Carleton College
Northfield, Minnesota 55057
Degree: Rachelors of Arts, 1984
Major: Chemistry
Minor: East Asian Studies



Rasae ot A1hrt Acosta
•q>j4 5c jory' irai.i
Liano, :e,:&s 7OTh

Atril.t to r?resent.
U. S. Azxty C<.rpsc>f Eziqines, SWL) i.toratory3 <

Positac>n Che.mi'stzy Tectsnician

Septemhe:r.V388 to Sc :tenbn 1989x
Brookhaven Coxzwunity C>i.1ege
Ba cmers F.3raxch, Texas
o3i.ti.cn: ?hysIcc Teac i.txg AasIstazx:

citcation:
rc)<)x.rtaver1 (cxuri. t
Decree Associate ci Science7 Nay .992
Major Chemistry

Re1atdTningj
ABS ITS Training, December .990

AJ S



xvii, Personnel Traininq
.a,i u:ii. t1f3O emoioyees recerve eexrodic occside Lraininc;. in

evironmeucai. analyses sampJ..snq. O5 Z5tC3O'1: waste tt:5rOe51e.nt and computer
cpe rations.

B. Stusdents and. part time ersmnoye.es receive on"the—job training' based
'St "eed& d'r rrh* 1 3 3 } de t"'n 3' '- >entrr" 'j f1ms
describing use and one ration of s3aOr eXu42ment, and must demonstrate
proficiency before be..inc allowed to anaThre samples.

C. New emplvees are hired for a one year prottatonary period, During
that rime the etsploveei s work s constau3'iv reviewed and evaluated for
performance and produotsv..ftv.

5). Aj. I Ot3D.';iOV'ee5 per'i'orrcance .t5r'ev.C'witCl annually.

XVIII. Lahoratorva1ibtienaandCsrtifthations'.
A. The Southwestern Division Lahoratcu:y is validated, on a annual basis

hr the H souri River Division Chemical Review Section to do analyses for
metals, pesticides and PCW a under the Corps of; Engineers' Hazardous and Toxic
Waste Program. Within a year, validation to perform petroleum hydrocarbon,
purgeable volatile orctanics, and ea.'plosive analyses should be completed.

a. swo .fiahorato is certified hi-annually by the Oklahoma Water
Resources Hoard and annually by the Stare of Arkansas Water Cotmaission to do a
wide variety of chemical analyses for projects which are under their
regulatory control.

C. fed autnt samples are analysed bc"annoariy by SWD Lassoratory as part
of the interlahoratory QA!QC program.

A-"l 4
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A. Inatnunentat Ion

Age
flm

Merer CcJl>ar3ze:c 5986--00 4

Specific Ira lyzer Orion 901 11

Ccnduct.iwity Met:er 32 New

Condiuot.ivi.ty t4erez 13a ms Lead PM 7O-CB .3

t4zlnor: lc:vc', 200
Smect. rc:pbot o.cret.e r

Atcnncc somttncn 1kin P.Y3 5000, RCA 500
SnectrcphoLoxneLer

Atexaic Absorption 5100 8 mc
Speot.rophctometez

Total OrGanic Carbon o. t. Corp. 700 4

Analyzer

Gas Chrcsaaropraph HewleLtPackard 5890 2

BOO Analyzer 155 54A 5

Inductirely Coupled AP1 3410 2
Plasna Analyzer

Inductively Coupled Paviro Ii. I aa
Plasma Analyzer Polyscan

Total Organic Halide 201
Ins .2 yr er

RPI�C/I0. Waters 510/820/484 New

Gas Chromatograph! HewlettPeokard 5890-597GB New
Mass Speot rometer

Mercury Cold Vapor 5013

Analyzer

Purge and Trap Sysnem 0.1. Corp. MPMI6
tot Gas Chromatoezaph

SR Speocrophotometem Per.kixr-Elmer .1600 2

1-OS



Age

Large Bath Blue M

Vortex S/I
1250

xapuie Seke . 1. C.c>tP
4

Aut;cY1ft&tiC e5ttCX
Cm

MagnetLC StirxtE/
Hot; S & ate

xu1tjK9tetIC t i.ishet
4 m

TRP}1 Extr actor Lic.iC.
1. mc

M11111b
I

Microwave Digester
2 ma

?
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B. MQiorLaboratorint;
Model

Six Re.trlqe:rat.crcs Uc--lake
3' x s 6/

Two Reizerstors 106
3' x V 5'

Radiant Heat Oven Lab Line lmperia.1 III I I

Forced Draft Oren Blue B OV---ISC

Furnace eavi—Dsty

Muffle Furnace Ho.SXinS 31

Three Fume Hoods Laboonco 12

Fume Hood hiins-B.adlsy 30

Distillation System Barnatend Al0l3 5

Distillation System BarnsteaO A—I0I3 2

lou Bxchanae System Millipose: MicroQ 10

1')centrifuge
Cent rifttge IEC PHD 25

Centrifuge Lab Line lmper5.aI. III II
Centrifuge Batnstead 1250 11

Balance Fisner

Balanoe Mettler PC400 12

Balance Mettier 22

Balance Mettler AE200 :3

Balance Ohaus 8300 4

Balance Sarsor2u5 1202 4

Ultrasonic Cleaner Hettler 10

Sonicatcr Ultrason.::.o.s W—375

Rotowaporator Buchi R11&) B

Small Hot Plate Lindberg link

Large Hot Plate LlncIberq 3

Large Hot Plate Llndberg 2

Small Water Bath Blue B S



C2RSWELL flP FORCE. ERiE
QtTALXTY ASSURANCE PROJECT PLAN

Cr

iST C.'F TP3JILES RISC tPEDXCIXES

LiST OF ?CROt/AEE?EVLRTIONS., .

0 1ISTRCDCCTICIN • 11

1.,). .; nr:J . 1l
1.2 Frce:i.zst.s.os

.1. . .3 0ervsa;i cns . ox s.rccedrr. ... .. 1- 3.

2.0 PROJECT SAC (lRCuiw . . . 2i
3. irte Oesc .tpc.on .

3.0 PEOJECT o};pNL2;TxcPi . . 3..'.

3.1 Field PErsonnel. .
051 Rortb LEistzirt leE. Crews. -1

3 .1 .2 Contrant Field Crews . . 33.

3.2 C.Ebtp Contiol Fesaonnel .3C

3.3 Qusi.ity Aesesc300e Personnel . 3-l
3.4 Lnhorcat.c>rv .3'i

.3,4,1 SamplIng by Fort Worth Dlstslcr Field Crews.
3.4 .2 :3.me.Iing by COntract. Field Crews ...,,,..,.,...3 3
3.4.3 IhoraronE vaclation. . 33

4.0 QUICLITY i'.SSt;IKRNCE ('.p'.p/'.5'.cJç . 4"l
4.1. Precision .. .. . . . . . . 41
4.2 Acccssac:v . . 4'2

4.3 Reiire:s.3ents.t.iJeness,,. 3

4.4 Ccsrple.teness ,,,,,..,,..... . . 4'.3

4.3 Comparability
4.6 Sensitivity 4,4
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5 2. 6. 1
5.2.5.2

5.2.7 Soil and
5.2,7.0
5.2.7,2
5.2.7.3
5,2.7.4
5.2.7,5

5 .2.5 Geologic
5.2.9 Sciehole

bate
11

Ron? t.i. t , .

Core Barrel.
Decu.ac)n B&rre I.SpI'it Spoon.Shelby Tube.
togaAbanciorreect.

5.3 Well Inatallatlon
5.3.1 Tvpea oS We].l lnrr.a.1.Iatioc,

I A. 4c n. ...i
5,3,2.1 Well Caairsg..
5.3.2.2 Racer and Cup
5.3.2 .SLcrea:5.3.2.4 Suer.................,..5, 3,2,5 5115cr San?.

5.,.l0
...5—10

5—10

5—115.3.2.6 Seal ..,5—ll
.5-11.
5—Il
5-' 12
5—12
5—12

.5—i?.
- 5—13

5 .4 location Surveya ...,..,.,,,....5 -'13

5. 5. . 2 . S Bulk loudly Gr:x:r:nu Carrnc} to,

50) f.:..7 .50035 . —1

'1
.1,1 rield. lxagar .50

.5.1.2 Drill Rrc Inspector 51
5. 2 DrIlling

5. 2.1 Hollow Stoat Acoer .5—2
5.2.2 Dualball Reverse Circulation Air SrI 1 Inc ..5—3
5., ..3 Dual. or Triple Wall :rrerae Carc:;lation Sercussion}{annner Drailinc .....,....,..,.5-'4
5.2.4 Dra1Iin Throccil: Drirec Car cci ,,.,,,.,,,,,,,,,,,,5.—5
5 5 ConventIonal. Air7 Watur, Cr bud ROtary Drilling ,..,.55.2.6 Drilling Slcc.,,,,,,.,,,,.,,,.,..,..,.. 18

-.5
5—5

8
'—9,....,,,..,,,,,,,,,n-' 9,..,.....'.,,,,,.-.,-,.

c—a

10

5.3.3 i4eri.al.a heed in Well onsccnctior:.
5.3.5.1 Sentonicte,.....,.,,....,,..
5 . 3 . . $ Grout. .
5.3.5.3 Ricer Sipe and Screen.,....

5,3.4 Developne.nr ..
S air u ..A.

5.3.6 Well Cert.lficatic. ,

5. 5 Geophycical Surveys
5.5. 1 Surface Geonhysi c

5,5.1.1 Seisacic Surveys...........
5.5.1.? Electrical Re lstivi.tr,,,,,,
.5, 5,1,3 Ground ?enet.ratinc, Radar,...
5.5., 1,4 Other Surveys

.5 . 2 Downhole Oeoohyai. cal Logs
S , 5 .2. 1 Spontaneous Ect.ent I ci

.2.2 Natural Gaasra Ray
5.5.2.3 ResIstivity Loge
5.5.2.4 Neutron Loge.........,.,,,,

5—13
5—13
5—13

5—14

5—14
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5.7 Samnflnq ... -5—275. 7.2 Clroumca:.ez: Saopl itie- 17
5.7,.'..i c:pen inS Dechcat.ed Wel1 .5—i?

o I / Ii> J_(,5,7,1.3 Snolincz. S-—I8
5.714 .Iri.t-<t.i55.e I.teti

S - 7 2 Sol .} Socic. and S iment SampJ.irky .5—l 9- -
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5—22
5—22
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S . 11 Siposai. of 5.1/ES Gent tentS Waste 5—23

6-0 SAMPLE F}ANDL1NG AlE.) TflttN

61 Sainn.Ie Nussbevincc S.steu Gel

5,2 Prepanino Samples .6—i

6 - .3 R,eoeaving Samples . 6—2

6. 4 laboset.<>ry ?xoneduret- 5—2

7.0 SAMPLE INTEGRI'I 1

7. 2 Seonrity . 7--i
7..1.A Seeuzitv of the Well 7—i
7.2 2 secorSay of the Sample in the Field 7--I
7,1. 3 Security of the. Sample n the Lab 7—1

- 5-20
--2C}

Heade ace ivss 520
Sit-id 5---20
Soil Gas Surveys. 5—20
Air Monltor±nq :or Worker. Protection 5—21

C antification. - 5—21

9 Li-coot an'LtOat tot - -
5.9.2 i)ril.ling aouioment . . . -
59..2. Well Casrnq
59_:3 Stnplinc. ..

5.10 Field QA./QC
510.l Cb.eniLc,-ai. Samples

5.10.1
5,20.1

5.10.2 Samples. for frhvsioal testiog
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CAChE C'I CC2NTFN7'i
Coat:

7_2 Custody _ 7—i.
L21 Chain of Cusi:cdv i-cans - -1f.C.C Lat—:-ratorv Tca.I.tac: Sepnca.7,1.5 Sill cC Ladinc?. 7--2
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C .INtrRODUCTIOW,

I General. The pursoss of th cac.. t.y As surance Pro ject. tiazI (QAtP
is to document the procedux es requir.:ci to ensure that all data obt arced iron
the investigative activitses in the Oa.rswell APP Remedial
Investroatron;Peasihil..ty Study (Ri/PS; are. of acceptable cua.lity. This RI/tS
is heinc? ccnctucc:.ed under. Force Policy for cleanup guidance, and under the
format prescribed by the Ccmp.rehe:nsrve Environmental Response Compensation
and Liability Act (CERCLA) The \aladlt.y and representatrveness of this data
must he ensured, so that the tmc3nttuc1.e and extent of contamination can be
accurately defined and remedial dec.ions can be iaace which are technicall
sound. Quality assuanc e (QA) is the Ucverrnent. activaty recited to assure
desared and venilable levels of oualit.r (n all aspects of an investigation
Quality control I the .nc"i'e-r• I mechanism to achieve quality data - The

GA prc.ciram, administered by the Government, will ensure t. hat the QC program
will result in high quafl.t. data. This document will describe the QA/QC
pr:ocedures for each aspect of the invest i qations which will meet the data
quality objectives of this project Procedures in this GAPS came fron
Chersical Quality Data Manasement for Easardous Waste Remedial Actcvities",
ER-lllOl--263 (ref. 8, a Corps of Engineers regulation, with additional
guxdanoe from 'RCRA Facilacy Invest cat ions Guidance", SW-S7tOl (ref. l5
"Test Methods for Evaluar no Solrd Waste",.SW—B46, (ref. 13) -

1,2 2L.itior. This document discusses the data quality procedures
and techniques to be used in the work p an s for invest igations at Carswell Air
Force. Base (APB7, Fort Worth, Texas.. The. study will he aooompllsned through
the sampling and analysi.s of scsI, be,drock, sediments, surface water. and
groundwater, and the installation of monitoring wells. A description cf the
project is given In Section 2.. SectIon 3 describes project organiracion and
personnel; Sect.i.on 4 discusses the qua tya ssuranoe objectives for this
p.roect; Seotson S discusses the field wc.rk to be performed and the procedures
tO be used in dr ling, well installation, and sampling of soil, rock,
sediment, groundwater, and surface water: and Section 4 discusses sample
handling and testinc. Sect.ios.s 7 through It discuss sample integrity, data
reduction and validation, audsts, and correctrve action.

1.3 Deviations Frc stabflshed. Procedure. This sectio.s discusses
proce.d:.ral deviations and chances to the approved work plan. Any devi.ations.
in procedures which are tenporary or involve, unexpected conditions during
fi.eld investigations and which wali not change the objectives of the P.1/PS
work plan will he made by the field rsan.aceror the project manager. These
changes wi 1 be documented and vi I he reported in the RI/PS report. l.n the



• event that. devi.st. IOSS becoxee nt'Oessers which could change the obactsves of
the ku/FT work plan, tie Ce.rsw'.1 .hlP. will subunit ix writing, to the Tecas
Water C;crxcxassinn tTWC) ,.a cequest for work plan ntodiflcation. The request
Will mcd the the: <t5tai.i5 ct the. current cLc>ceciures (if. applicable) the
proposed change.. t:he rationale for the chance, and a proposed time irame for
action by the iWt.. The TCt wi I .1. reply in writing on their intent to a::t on
the submitted reotest we thin a reasonable period of time after recexceng the
request Once the aeocli f lust. ion has been approved by the TWCC the appropriate
chances wIll be made larhe. IC/FT work plan. The modification will also he
documented In tw RI/FT report.

I



2.0 PROJEC3ACKGRCt.ThD. '' s
2,1 Site besciriptaon. CarswellM:i is the to.rmer home of the Strategic

Sir Command (SAC) ?tn Sombardmeot. Wano. The m:issio<a of Carsweii ASS we s to
maintain the oapebl lit of straregio we rfare and air refueling operations.
The base is sohediil ed tox closure 1 September, lOS'S . Ouriact the past year,
muir cry personnel have been transfer.rino from the base. Also, the base
klrng ericsson for T'C no longer crisIs, cc all aIrcraft have heea moved to
other bases. Chore is, however, a small oonningeoo'y of fiqhter aircraft
support mo the 301st Tactical F iohter Winq (Reserve) remaininq at the base.



30 The Fort Fctrc District, U.S. Army Corps of
st.OE:e (C'..:F) , vi..) I Use I act discird cv arc iect team from t he
Dirt-icr' s Deotecni.o.a 1. I-trancd: ;:.o ovet ce I p;:o ject act i v±t.ies,

field l'"rsonrei Fww.... Ic uuted t. tior t&
Fort WOr tO DI St r st't a coot t.actor, or hott.. Act: tattles vi. I I. be coordinated ha
the DOE Field Manager. The DOFF i.eld Na. acer wit. coordinate all field
act ivit aes w.tt S the District: O.rrt ce sod trovicle safety and quality cont.rol.
cversiqht: . Each coot r actor. vii I also dts ictnat:.e a Ft cbS Manager who will
coordinate acU-.i alt I es wi.t.:h the DOE Pie Lb 4t:t3.nnci€:r

3 .1. 1 .!.I� iFELct d. District: drilling crews
consist ot: acitroler, two helpers and a ceologist - Water sampling crews
cor:s.i st of two inj iduals experienced In coat. ronmencaI. water sampling. Field
crews are. scjervt red by ite Chuel, I ove.5.t.roat ions Sect ion. Members of Fort.
North tsr rict ft ed crews have worked on its carbons waste invest igat ion
prolects on su.iatary .snstellat.ions 1.0 T:tXSS, Oklahoma, Arkansas, and New
Mexico. Crew members attend formal. and i.oforrtal training sessions, including
hazardous and toxic waste (HT'W) safetvtrain.sr:c.. The average hasardous waste
experience level of the water saraplino crew members is approruaately 2 years
The average hazardot-s wast.e exerience level ok the drilling crew members is
appror::tmate.iv 6 years.

5.2 Personnel, P- I 31/PS proccram personnel are
respoosrole for monitoring and reviewing all procedures used in every stage of
the work to ensure that data ctenerated in the course of execution of the work
plan accurate, complete, preo e and representative of the site studieth
the Id Manager or a member of his staff as designated as the Quality
Control Officer and. i.s responsible for the: proper execution of field QC, as
uiscussec in Secton 5.10.

3. QaLtiy iia2e Qualaty assurance will. he performed
it the Fort Worth District, Geotechnical Branch, .hacardous Waste Management
iNWM) section. This section reports t.o the Chi.ef, Geocechnical Branch and
will he respcnss.f.ie for offace and field audits and reviewing laboratory
audits. The audi.t function is discussed in. Section 3. .HW�4 Section will
oversee perforrmnce and system audits of this investigative program1 perform.
an on-qoing review o.k PA orocedures, and hem coordinate QA training for
Project personnel..

5.4 tat oratory. Analytical testing and qua ity control testing is
performed by contract bc.rat.ories. C)A testang is per formed by the Corps of



lscneerr Cout flweu:em 1)lvcl.a.c!1 Lstyu. .lt.'tmv haD Labh , 3Wt bat" s
.r' onus. lsu.es rn.:.i.ude proc s1:Luc 0a.vc2...;ai 501;' 'es, ax3iyzinoQi saLupies,

v5 . i ci iron' chexzncaI (ho: a beta s on S½D tEl) orpanc, ration,
m't.:ous.it'c. rtc.ces an::i Icon pet sc:;. are co;tainoci to heir QA/çC ias, which is
so ills tn ire cn; Worth Uist.ct.ctt. office.

3,4.l P. inbLF: :J.R4.aPcit Field Crews, When sampling
.15 tO3tfOflS5:') by Fort ttc:rth hiss riot. eDt crew;, SWD Lab receives shipments of
samoles from she field, ahich may pas.s on to xi ontract laboratories,
exceot for the samples. if the analyses are xEcs: performed by 3511) Lab, the
contraraho.sascni.er pessorm the z'ses and return the results to SWD Lab,

x nutra,,,, b,,elc_;re'e 'u rp r
performed by A--i contrsntors, 5 neir iahoatcr:ses receive all samples except
the QA sampLes, -4nch sre sent oc iwo iso. CEXEI: siaboratorles must be
val thatch, as (hoE. orxbe.. - Section 3 4 .3. Phi b validation periods vary for
each contract. laboratory, a ltst of current lv r'allci laboratories is available
roxr 5 he.ort Worth Dxst. ri <:t LIMP Section

3 .4,3 LaboratVafldatjoro SIft' Lab and all contract
laboratories are ealidated by the Corns. of i-n,ineers Missouri River DIvision
Laboratory (MID Lab) The- f:.mocess invol'ees review of th elm
laboratory qualn y managemeats m.anual, iabcvatory performance on audit sample
analyses, and an on--sxue inspection. This validation process Is discussed In
detail in Appendix t: of ERlllO'- I 263 Esef , 8)

CJAF5 3'-)



4 jnAlcY ASS1a&La.stcnrFt ' ie- U 40 f
prc.. :kct hsve b en chosen 3 c roca-t tS-' <ZOa I CI 3 it e (:haLacter azat xoc, tasK
asses smeat. / and tamed : al. dc s.aqn , These ocals can be achi erect with analyti cal
support steen .e-te)I and Level .o' 5:5CCt-Ctit>t-O :r) 35'S. 1-2. As described
an ref. 7, the :i.r.ixaa-t mt. rnal data cc: -c-ct inc .ceoclrements which will be
required ci all. ann itt. anal I aborat OX tn 5 jJ:C lube s the tellowt n

;.iamnlei d:entiiicar:Lc-n n zs 'os will be Cr oss—refetcencced with
lahcxatc>rv los anti <OCsn't-I..enuftbe.cs

The moo-retort will note prot-.Le:ms wxt h at rlving sample ci on an
appropriate: tc>r3i&.

.tac-h analyce wi 1.1. be report el an an actual value or less than a
z-'ec-i.fi.e:.i quant. xc atic>n latsat >l mccci an 2&p-pendst-: B) . Each

qusrienablexesuht ibased on laboratory 0C) will he reported as
such. Soil samples Wi 1.1. be reported on a dry weight basas with
the moasture otntent lii utaon factors, extraction datesç and.
analysis dates will also be reported.

QO samr-les wall anclude laboratory blanks, surrocat-e snikes,
matrax spr.aes, laboratory d:sr>lacates, raeld duplicates, and tield
blanks. These samples wal:l. be analyzed as specified In the
analytical method or as specified in. this QAP?

The data cieveloped from the aovestiqat.-.ons described in this work plan should
meet the objectives discussed below with respect to precision, accuracy,
representati.versesa, c, comparahalaty, and sensitivity— The
maiori.tw- u-I this data wail be developed In the laboratory from the analysis of
.taeld samples and the remainder will be measured an the field.

LI Precision. Pre.clsaou as a measure ci the decree of reproducibility
of an analytical value and is used- as a check on the quality of the sampling
and analytical procedures. Precision as determined by analyzing replicate
saxapl es - The significance. of a precasson measurement depends c-n whether the
sariple is a field replicate, lab replacare, or a matrix spike replicate. -
Field replacates are taken at the rate of lOP or one per batch {eaoh daily
shirt-tent c-f. f.rc;m a site) ,. whichecer Is dreate.r. Precasion of the
analytic-al method, at each stage, as deterraoedby calculation of a relative
percent difference. (RPt') between duplicate analytical recoveries of a sample
component, relative. cc- the average 0! those. reoo''cries



c..;c1cenrrat lo; .3J; tne snapjc.
(1. :1 acaivt.e nccnt rat .icn an tne saipe replicate,

ar:ci :1: a; ahsol;3tt. tr,Ix-> riti.s rUa:tCaT;ary to express 5.310
a PCltit.ve ntLvj:'er

These calcul at.io.ne are. :sualiy performed on matrix spikes and matrix spike
dnulicates.

4 ..2 quracy ccrac:v as the teqsee to which a measurement ac,rees
with the act nal value, i. e., the •amonnt of measurement bIas, Accusacy as
expressec as a percent ecosery of a known concentration of reference
material,, The accurac'.' of an 1isalyt.io'rOoed.ure is determined hc the
addition of a know;; amo'..nt f material (matrix spike) to a. fIeld sample matrax
cc a standard matrix.. it sta.ncard matrix is made up of distilled water or
sterile, clean soil with approxsmately the same physical properties (porosity,
permeability, plastscsty, pram sire, etc..) as the field sample. The field
sample mat na is described as all components of the sample mixture except the
arialyte the compound being analyzed) The lab will be required to perform
matrix spaking on 10% of fielo samples, as well as on S to 10% of standard
matrix samples. ixeld sample matrix and standard matrix sample. spiking show
how the sample matrix-'analvte ctemioal. interactions affect the analytical
results. The matrix behavior oft he spiked field sample will be comparable to
that of the matris. of the original sample. The matrix spike consists of a
known amount of an analyte wh.icn is added to the matrix, before. analysis..
After analysis for the. spike is completed, the accuracy of the procedure is
expressed as a percent recovery as. .showr.by the following equation

(C, C;)
reccn'ery x 100%,

C amount of ana lyte added to the sample matrix.,
C, .x amount of an;alvte present in the unspiked sample

matrix (cal to zero for th' standard mat r),
C; "amo tnt of spiked mater' I recovered in the analysis.

Typically, the amount of areforenceanalyte spiked into a field sample matrix
is specified by the laboratory coal it.',' control program, or 3 to 31 t i.me..s the
background concentration of: the analyte. in the sample matrix.. Samples cannot
he spiked for all or anrc compounds which could possibly exist in the field
sample xtatrix, however, a set of serrogate. ooamounds, each of whose. physical

AP'1 4'



anC). tn:c.:.rax properties is mi.ttrlar xscse:i as srrrc)caie mat. t.rsnj..ke51 Or:
Sc rr late tACO eOcabl Ore O'Ot rip ranrre 5 t.or C:cCC;. cE i.t.t OS crcanrc CompouXais
are di.scutted in the ana.ytrca.i methods ._.,Y C' ps.rineter,

4 3 Recresentattveness. Retr sent at vetEc-.s5 c'z:cxesses the degree to
"oh samr.l.e data accu rate iV <End orecI Erel p .ir..retect actual site conditions.
The. crete ,lnatr.on of the rerrese triatlueness ci trEE data will be performed hyr

Comrtn.tinc: notuir .aaut.i.ing p<roc:eciures c chose outlined in the work
plan.

Ineut.rx5rng ann ei.cmr.natrug nc?srepresect: It.iv<E: data tn site
characteritation aotivtt.iet,

Comparu ug analytical results of field 1.:J....Cate5 wrth samples to
det.errti n tcr srtls<3.cl .SXE the data

crranuacncç blanks for oross coot arcuoatc.XE.

Ret esentativeness. is a qualitatIve determination. The representativeness
ohectrre of ti 5. work plan is to eliminate cii nonreprese.ntative data.

4.4 Field completeness will be assessed by comparing the
number of sarrcles col lect.eci to the number of samoles danced, Analytical
completeness wull be assessed by comparing the tota.I number of samples with
valid analytical results to the number o samples collected. The overall
prcjeot completeness is, therefore, a corpanson between the total number of
valid samples to the number of samples planned. The resuits will be
calculated following data validation and reduction. Completeness iC) is
determined ho:

ri 100%

where Pr cc. total number of samol es. planned,
and P number of valid data point

A value of. 90% or h.ugher us the goal. Fox: values less than 90%, problems in
the sampl lap or aria l.vt..ica.l procedures should be ex.axEdned and possible
solutson.se,cooore.



.4...
4,5 Coparatxs.li,y... Cozao.ar.shs It tv a qualitat joe measure of ti1e

confideooe 'cta h wh oh one c?55 a se tca a an ccrq:s aed to another. These data
sets Intl ude data enerated hyt.. tOt .03retcr es rerformed under this
work planc data generateciby iabosatc: t55 .5; area' 3.005 .tnvests ative phases
cr:ta generated by t..h same..orat,r over a period of several years, or data
obtained us5.np frI feniztx sacapltnc tenOn. .aes or analytscal protocols. The
coa3parabllltv on )eotrc'es ot tat 5 wt.rk p.300 are (I) to gererate consIstent data
using standard test met. hods; sod (iI to saivaqe as mnoh previously generated
data as possible.

4€ Sensitivity.. SensitivIty Is a cncnera.i term which refers to the
oai..i.hration sensitivity and the a;talvt ins..:. sensitiotty of a piece of
equiPment. The osJ.ibratoo rensstsvrt.y I a: the slope of the calibration corve
evaluated in the conoent ration sancie of at: erest. The analytical sensitivity
is the ratio of the calibration sensitirsoy to the standard deviation of the
analvticalsiq'nal at a given analyte 0000entnatico3. The detection limit,
woich l.a based on the sensi.t.ivts ol tte analysis, is the smallesr reported
concentration in a sample within a specs t I eel level of confidence.
Qaantitation limits represent lb e sort. of all of the uncertainties in the
analytical proc.edare plus a safety factor, The detection limit is a part of
tie qmantitation Ismit. Quant.itation lis.ents are given in Tables 13—A to B—9.
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5.0 FiELD CPRATiCNS This sect ion <:h.sccsses drilling, well installation,
satzc.trv'. Cec'::2nt,aI.'c 55t .cn, vs si.e cuiipcsa.l. other field prccedu.e.s, .aud. field
QA! cc.

5.1 Oversioht.

5.1.1 eidanaaer. Field activities will he overseen by the
Field Maager, who vii. t meet with the sampling and druliicq crews prior to tne.
start of the project The puroose or the meer nn is to review t;se objectives
of the ixv'emi.cat ion and resolve any unclear het:.ai.ls , The Field Manager will
discuss driilinc locations and c.i.ear.snces, samoiinq parameters and ersuirraent,
decontamination, and any special cons.o.eratnons of this site. The Field
Max-ages is responsible icr ensuring that sampling prc-cedures as discussed in
this work plan are L:ol loved, chat the paperwork i.::i completed correctly, and
that the qualxty t'.7nt. C.J. procedures are correctly implemented. The Field
Manager will serve as a liaison between the sampling crew and. the labcratc•s
and between the field crews and the project manager.

5,1.2 Drill tig,Jpgp,flpr. A geologist, who will have a degree
in geology and drii. rig exx-pesienc e, will serve as an inspector for all
drilling activitie The inspector will prepare and describe samplesr
cuttings, arsd core, monstor dri 11mg operations, oversee weil .rnstallat ion,
record around—water data, and prer-are 1 ciiagrams and geologic logs.

5 .2 Drilling. Techniques us i.liced to advance hormngs are dependent
upon the specific roblems sad objectives at each location, such as the type
of samples required, depth of well to be installed, and the presence of
caliche and uncexuented tones. Dry or ai.r dill ing techniques will he used
whenever possible. Ucwewer, drilling with water or mud may he required in
instances where dry or air techniques san attempted and fail, in methods
utilizing air as. the. circulating medium, cucr mrs will he routed directly
through a cyclone, a device which separates air arid cuttings, This method is
-discussed in Section 5 .2. €. I. Cuttings which settle out from the cyclone will
be collected and disposed of as discussed is Section 5,11. Compressed air
will be passed through 57: in-"iine filter to avor'd introduction of oil or other
impurities into the borehole, Drill pipe, hits, barrels, casing, and other
equipnent used below ground will be steam cleaned as discussed in Section 5, 9.
Drilling techniques which may be used in drill xng horeholes and montcring
wells are discussed below, Several different techniques may be used at e.ach
location to produce the best results, These techniques include:

dcliow shea. aucerin4



Dual wall resesse c.izcclat:. ion dr:i).vg

Dual or sole wall recelse c:i:ccJatio.c neroussion hammez drilling

Drawl--through dzsven casing

(.:onvex3t.lonaj. air water, or mud :ott.rv drilling

3.2.1 Rollow Stem Auger. ills dri.Ilsnc technique utilizes hollow
flic hr augers with a outt.ino head attached no penet late the .tosmation. A
sampianc clesotce, such as a snl it oçu-.nn. I a owered through the auger string to
take a driue sample. VariatIons of the met nod include use of a pjlot hat or
wi reline ooze samoler in the cter of t. :300r cm3ihIj Use of a hollow
stem auqer hat the loilowang aclvant-cjNes

ttaintains hole stabili.t in unoonsoliciated or poorly consolIdated
matex ials.

Allows drilling without added fluids,

Perrsits good fonsation ssxuplinci with spi It spoon, Shelby t abe, or
wizeline core sampler.

Allows for recocinitlon of saturated zones

Produces large diameter holes if formation is sufficiently stable
to stand open when the augers are retracted.

Large internal dlaaeter aupe..-s (6 inches or greater) can he
utilized as temporary surface. casing tot other drilling
techniques.

Waste is limited to the auger cuttangs which are collected at the
top of the nole. These are generally piaoed into a collection
container as discussed in Section 5.11. Dust is minimal. Liquid
waste .snot present unless a saturated zone is encountered.

Limitat ions inolucie

Diffioulty of pe.eetrat ion below 205 feet.

leash of losing auger flights (and hole at excessive deoths,

gM'S S--I.



Icabi. 3. my to use the c:curr for well installatio.u because of
oer.t h Iiitxt at moat

Need i or air mun:mncr.mnc .or voJ.at.s.Ies in potent. Ia). ly c:nt.amiuat ed

This method of Sri I I inc a.lI pr.usar.y be useful for determining stratioraphy
and obtaining samples at shallow to moderate csepths clOG feet) . The relative
ease of obtainix santoles anal feared by any dril.Ixng fluids is a key
consic1e rat ion .mO eW.pi. oyix thi a methco

5 .2.2 This dxiii ng
method was develo.ed in cria fc:renetratxcn of glacial till, alluvium,
nermafrost and othex unstable formations. .lt.is a modification of
conventional air rotary hr mllmoq. Two dci Il pipe strings are unit ized (outer
and inner) • w:ith a dcii..). hit attached only to the inner drill pipe. The drIll
hit. has a slightly oxeater diameter than the outer drill pipe so the casing
essentially drops by gravity into the drill hole, Aix. is circulated down
between the inner and the outer casing past the bit and up the inner casing
with the cuttings which are passed. through a cyclone. Advantages of this
system include

Rapid drillmng through either unconsolidated or consolidated
materials is noss.mble

Cuttings axe indi.catxve of the formation currently being drilled
since caving from higher in the borehole is not present. The air
cixoulat on returns. cuttings to the surface very rani.dly allowing
accurate loocrinc

Re.occnitlon of sat urat:.ed rones is indicated by water reaching the
surface with the cuttings. Water levels can be determined through
the drill string,

Small diameter geophysical logging tools can be run through the
casing.

Borehole integrity is maintained by the outer casing,

System is capable of achieving depths of up to 1000 feet.



Limitations include:

Sampi.in; wIth spl it spoon o: rsasgne:.s may not be possible
depending on his sire and type. Tneref.ore collect ion of whole
ianspi.es may be: clif ficclt or .:v:pOsa..e

Only small diameter well casinos can be installed, tinouch drill
string {oenerali.v 2 inches ox less) . Installation of filter pecks
is usually not oossxh.i.e

lnner drill •str inn, and bIt Cannot. be retracted through outer
casing. All drill string must. tie t r:ipped out of the hole,

5 .2.3 Dual or Trigle Wall B.everse Ciroulat ion Percussion Raaer
rI4lg Tins method is sxsilarto oust wall reverse circulation air
drilling in that two drill nipe strsnos arc. used with air circulated down the
outer and up the inner to remove the cuttings from the bit and bring them to
the-surface. The outer casino is fitted with anope. faced drive bit and is
drivers t>y a percussion haxsner rather tsan rotated isto the yround. The impact
is applied only to the outer pipe. Tne inner and outer drill pipes are an
integral unit whcn does not a lOW retraction of the inner casing. Drill
string with a 9'—nch outside diameter and di-inch xnside diameter is commonly
availa5 e. Dual wall equipment with an insbe diameter of 8 inches wil.l he
available by the time field investigations' commence at Carswell which will
allow installation of lHinoh diameter welt A variation of this method
utilizes triple wall casing. This system also employs a dual wall drill
string with an additional outer casing. The outermost casing is
simultaneously driven with the cuter pipe of the dual wall casing1 but is not
physically joined to it. This allows retraction of tne inner drill casings
while leaving the third triple wall) In place to maintain borehole integrity.
Appiicat.rons of this variation include install ntiou of large diameter wells at
shallow -to moderate depths, and use as temporary casing to allow insertion of
conventional rotary equipment or other tools. Depth of penetration with a
triple wall casing is probably limited to a few hundred feet, but will depend
on site speofic conditions and equipment capabilities. Thi.s variation may ne
very helpful in increasing drilling rates through caliohe zones in the upper
part of the section. lenetration to total depth with, the triple wall is not
essential since the dual wa.l . a.lone allows installat..i on of )r-inch diame.ter
we I Is.

Specific advantages of dual and triple wall reverse circulataon percussion
drilling include:

p 1... 4



Good auetrat i on ratea tnroaoh unoonsoaroatec material varvinq
from cmv to cob-hi.. or even boulders.

soteor ion of ct.uratod ZOXOS and measurement of water levels
t.hrotrh tee drill stem.

beta .ilat:.ics. of mczn tori nq wel Is through drill string.

Sampliar with cc:nvent meal sanp.te.rs through drill string without
the nec.essatv of triporns out of the hole

Ability cc1 run ...n:uncvstre 1ons through drill string.

Minracat ion of flow of Ll.ucis arono the annulus, which is cased
duriro all it. tO operetires.

Ability to fri I watt air and maintain hole integrity in unstable
format ion s

flexibility to alternate with conventional air rotary to penetrate
resistant tones i. triple wall technique is utilized..

Availability of sinole rigs capable of utilizinq t.his methodoloqy
as well as dual wall reverse circulation rotary6 and conventional
rotary drilling.

Limitations of this method ioolude

Penetration of c naclidated layers may he difficult with the
unassistec dbet wall system. -

Required operat local depths at Carswell AF3 of aispronmately 300
to 500 feet and large diameter rec4uire use of only maximum
capabilltg rigs.

Risk of casing becoming stuck at depth. Rigs with a very lare
pullino capacity are required.

The dual. wall percussion method allows the sane ease of sampllnq as use of
hollow stem augersy while being effectiwe at depths of 450 to 500 feet.

5,2.4 Dz4lI.ncThrouah Driven cjna. As in the- methods above6
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t his nethc1ci Of f.ect. et I ea toe ooreoo.e dcvi. oc drilling in unstable
format ions, W5.O(>t.IOOJ rinct wtmr or mu d ..Ln tI a system an outer ca sing is
driven into the ground a round nod above an advanc..ino rot. arv drill bit and
pIne. The bit. . pi i.vtssma .1. le.r In diameter t ban the .i nternal diameter of
the. cren casino, hut it may al so be an under reamer. if the uncierreaming bit

an eccentric (of f--rent ered) type, 5 possible to uzderream nader ill.
retract, the civil stsngMileleavi.nq C he driven casing to place. With
unde.rreeminc the efficiency and ease of dr:iv i op the outer casing I 5 increased
The driv:scnu Is fitted with a drive sh<:e, fir is circulated down throuts
une center dci Ii. pcpe and Out the. hit, then up throat the driven casing.
Essent.ially t ni conventional air rotary drilling with t.he addttion of an
outer canxng to low d,.-iilino tnunconrolrnated fcunnations ivrvantages of
this system tnclude:

Thoreholest.abi iity is caalntaine'd by the casing in unconsolidated
format ions

F'enet :tion rates are rapid in unconsolidated material, and use of
the bit. allows sutoe.,s.sful penetration of resistant or consolidated

Cut.t.inos are not mired with material frcm higher in the borehole

P.ecoqn.itton of saturated tones and measurement of water levels is
possIble..

Whole soil samples can be obtained throuah the outer casing when
the inner drill string is retracted.

hells (finch and larger) nan he installed within the outer drive

Limitations include

The inner drill string must he retracted from the hole to allow
samoliao with aplit'spoon or Shelby tube,

At depth, the risk of stuck casing increases.

5.2.5 conventional Ma, Wfler or Mud Rga In this
method a rotary drill bit and pipe are used t.o advance the hole. The



circulating rlaid. 3ir, wat.et Or UCfl is 'u'mpecl down th.tough the drill strino
a'.u out. one bit teOr rC:uLat inc to toE: sos taco tnrouoo toe open :EIXOII3 205
AduantacEes of this svsie.m. include

Pap.i.d penetration r+ most twoes of .tcrrnation msterral

Rigs, drill I lc2, and bits are cc manly available fo.c virtually
any desired hole diameter

t:rillino denthri of hundreds to thousands of feet are feasible.

Al Iowa sp.H.tsooon and She Ih tobe sampl inn in unconsolIdated
materials. Dc nison sampiers can be used .i n liquidfiiled holes.

Virtually any type of geophysical! on can be run in a liquidS-
filled open hole,

Allows recognir. on of' saturated zones and measurement of water
ievels if air has been used as the circulating fluId.

(Pie of mud allows successful drilling and, well installation in
moat types of formations.

trndt.at.ions inciudex

Water or mud must be used to maintarn hole stability in
unconsolidated material such as al lu'vruin.

A large volume of cuttings aid potent .c.aliy contaminated fluids is
produced.

Recognition of saturated zones is difficult to impossible If water
or mud are used.

Significant infiltration of fluid into unsaturated formations may

Cuttings may requl ye. washing to oe logged and will he mixed with
materral from layers highet. in the borehole.

Formation damage resulting from invasion of drilling fluids will
Increase required well develonrEent effort and may permanently
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crt.tect wei i. s; Tmaace end •.;nnnawat.er 5amrLe cnal.ity.

Sri 1 st.:r: icc raust bc a ccx acted. rEx nra the .hol e to use most .taxapl ang
devices

Water or mud washi nq o:L ramp I us may make them nnnshle -or
chemical analyses

5.26 Drillincr fluids. Srlllano fluids are used to lubricate the
bit, cutt laos and keep the borang open. Different materials perform
these tasks differently and are dascurred below.

5.2. 6.1 Air .ears :.sed praxsari.Ly to evacuate cuttings
from the tvle. It. s scivartccv as that xc does not moisten samples and
compromise their usefulness .tor test Uc ass it. QO5 not mask watex'±earing
zones. Air and cutti.nqs leav.inc: the hole are. collected in a cyclone, located
about IC feet from the work area, The rurpose of the cyclone is to miaiinixe
dust produced in the drUling. Air as discharged from the top of the device
and cuttings settle out and are collected in a centainer.

5.2. 6.2 water, Water may he used an cases where air rotary
methods d.c not work in such cases, potable water will be provided by
Carswell M'S. The water wail he accessible from the work site and will be
arsalyred as neeced for same parameters as in the samnling prograai

5,2.6.3 mud. Mud as water with hentonite with orithc:.ut
othr e1citaces P rtt ...to d"<' ac. x" rod aadc in keepan; 'ht toxin;
rvn ;d<htites, if x r3 w..,l.. cc...ac r eth carc '.0 r'sne U At the
groundwater chemistry will not he altered. S specialased type of mud is foam,
which is made of a biodegradable polymer with properties similar •to soap. It
aids in lubrication oft he bit. and reducing dust from air drilling methods.

5.2.7 Soil and Rock Sealers. Sampling eguinment to he used in
conjunction with the drilling techniques discussed above is described in this
section. Other types of samolang equipment be used depending on what is
available from the drilling contractor. Sampling techniques for soil and rock.
are disoussed in Section 5.7,3.

5.2.7,1 Sookbit, A rcckh twill be used primarily to
advance the borehole. It produces cuttings which are removed by air or other
fluids. Cuttings are useful for iithologi.o identification and moisture
approximation (if drilled with an). Cuttings are not suitable for any type
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C: tSOnO.Le.

52S2 Core: Barrel, A core barrel as a double—wailed
sasur.. nC?de vice wri;n a iStL Scat 011 17CC ISiS OutOr barrel it is used by itself,
or mcidaraecl, and used with type-s of drillrn.ge'npmenr. A core barrel
produces -anuid.inturbed sample suitable for chemical or physical. tests. Drill
slurs, if present., should be removes from the sample to orevent. moIsture
Penetration, A sample ci cc-re, if encased a wdA7 as suiisahle for
nermeahility dete;:m.a,na.ticns and. hulk deosrty as well as physical tests for
disturoed samples

5 .2. 7. 3 Denison Barrel, A Denison bessel is also a double--
wail led sampl.ro oety c-si', War to a core nar.tea out shorter - The inner barrel
l.a fitted with an aluminum sampli.nc tube .1 feet long, it also takes an
undisturbed si.mp I ti , which is placed into the sampi I ng t. abe as i.t -is drilled-
The tsbe is removed from the barns , cappe.ci, and wailed. it takes good samples
in nc-orly 00135013.Ct3t cii mat ends. Dex-d. son saaiples are suitable for the same
types of tests as core samples.

5.2. L4 Span_Sneon, A sport spoon as a sma I dxameter
.ass21nct decice whrch is driven ants the soi.l with a drive hammer. It is
frequently used inside hol ow stem augers or other types of casing. The
sample is represeotativeof the materials encountered, but i-s not undisturbed.
it can be used for chemical tests or physacai tests not reguiriac an
undisturbed sample such as Atterberg limIts, catron exchange capacity, soil
ph, grain sire distribution, moisture content, or clay mineralogy

5.2.7,5 S!Lte. A Shelby tutie as a thin—walled
sampler which is pushed into the soil. it takes samples primarily in
unconsolidateo, cone ire materials A Shelby tube might he useful in sampling
near surface materials or playa sediments. it does not orcduce an undisturbed
sample for purposes of laboratory testing.

5.2. 5 Geoiocjic. The strata encountered durinq drilling will
he described in detail, usang the Corps of Engineers Driliang i,oci form
(Eng Form l836 - The log wall cescrihe each iithologic, unit crc ourstered,
groundwater infurmacicn, sample depths, and drilling methods. The
descriptions of core and other samples wi I lude irthology, coaor, grain
sire and rance of grain sare, -secondary minerals such as carbonate cement,
moisture content, sedimentary structures, pres.e.nce and general orientation of
fractures, and other data determined to be pertinent by the geologist.
Boring descriptions- wil.l he. determined- from geopbysrcal logs or from
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c.na.racterrratioo or cuttonys ant dr'i I .i aol: ,L.<::n, where. samples or core are not
t A. 5eCt og..c ..oq rorr; iS'iO'/eO . ;': .Appe'nni.x .1,

5,2.5 Borehole ahandonwe:nt. A .vinos not converted into
mons.tcr no we. tI a wii. he ab;l: 0(500 by ii Iii og with a cement grout . The grout
will have the ccmposrt ton as desc:ribct is 'tias 5 .3. 5 .1 . After the grout
has dried, the settlement de e:sion wiLl be tilled to the surface with
additional court,

5,3 Well Installation,

53..l Typcel.lInstailanons. Wells will be drilled using
woe or more <the methods l:isted in Section 5 .2. The type of well expected
to he Installed at C.arswe.3 . AFS;

Shallow aroundwater monr.t.orroo well

Wells will he installed at an approximate depth of 30 feet for the shallow
groundwater zone. Unforeseen atte—sceortic f:Leld conditions way require
modification, hut general. design and well oonst.ruction/use objectives will not
be affected.

5.3.2 Shallow far not orino Well.

5,3,2.1 Pell Casing. tour-inch nominal diameter, flush'-
threaded (F485) schedule SO evc; casing ad I he installed from the screen to
aturrcximately three feet above the suriace, Dependent upon the type of
drilling method, centralizers will he used as neehed to keep the casing
centered in the well bore. Centralizers. are not necessary when dual'"wall
dtillinci systems are 'used

5,3,2.2 4.i±ad c.. Surface construction of well pads,

covers, etc., will coam'lv with Texas Water Commission requirements.
Approximately 3 feet of well ca.sio.g will be left above pround and enclosed in
a protective steel pipe. The protective casing will, extend two feet below the
ground surface and will have a lockinci cover to prevent entry of unauthorized
personme and rainwater. A four by four—toot. 3000 psi concrete pad, four to
six inches thick, will be poured around tie protective casing at the ground
surface, sloped to promote drai.nao e. A surveyor's bolt will be plaoed in the
concrete pad adiacent the protective covering to serve as a ground level
reference. Four metal will be placed in the concrete. pad to protect the



5,3,2 .3 Screen, 'Is will he so?:ee.ned with f<.cr-inch
cixame.ter stE3in less t..e<s ). wi:C ra) (reex1 LC shallow agui fez saturated zone
may he sub lest to selonni or other temporal VEL tions In tnz ckness . The

screen v.1)5 t.Lsoed tt:S sect above the tc:cdo the turated zone and extend
to zts ease to ensure c hat I nstal lee wells vu I .i ntel ce.pt the top of the
saturated rone. tue to the varying thickness of t ne shallow groundwater zone,
the length of screen may vary from 15 to 30 feet. Screen opening size will be
0,01 .inches unless .formatic.n gral n size :s.nilcates eLi a ss i.nappropriat.e. The
Field Manner maV elect to have an assortment of screen sizes available early
in the drilli ng nrograu:. ..t is ant I ospar ed that standard sires will be known
oaseS On hoeing resulr - s thel nsastzgat:cnns proceeo

h.3.2. 4 Stuan AthreeIoot long, iouoeinch diameter
stainless steel sump he tow the screen is proposes for those wells that have a
sufficient thickness. of the fine--grained zone (I .e. . , where the shallow layer
is at least more than three feet thick) It is possible that the shallow zone

may inadvertently te completely nenetrated during (triLling ifit is only a fe
feet thiok. Should this occur, the bottom of the borehole will he. plugged
hack with bentoni-te or other approtsriate material above the base of the
shal low unit before operatons proceed.

5.2.2.5 Filter Peck. A szrd filter will he placed in the

annulus between the well screen and the borehole from the bottom of the hole
to approximately four feet above the top f the screen via a trestle pipe
(pumped wet or dropped dry) , or down the octet drill pine as appropriate. A
factory prepared and washed 23--40 filter sand is anticipated for most
applIcations, However, a variety of sand gradations will he a•ailable during
earls stages of the investigations to ensure. the lter pack is appropriate
for the formatson oharacteristios, The sand will be stockpiled in an
uncontasn.nated area and transported in the bags to the well site.

5.3 .2. 6 Seat. An approximately three--foot thiok hentonite
seal will. he nlaced above t e filter sand in the well annulus, This will he
acooxaplt shed by using mallets or a gel and installing via a tread-c pipe by
dropping or eumning. If well conditions and drilling method permit, the seal
may he dropped down the anntius between the drill pipe and the well casing.

5.3.3 Materials Peed in Well Construct.ton,

5 I Seatonite, Well seals will be composed of

hentonite pellets, flakes, powder or gel as aporopriate to ensure successfcl

installation, Bentonitenowder may heu sed during drilling. The
PASS .. II



anuractcer, or and amount of L.torcner e cocci will be recorded on
field data sneer, arcs 10 the field iou:nai . Any other driiiinc addnrves must:
meet: the same .reguirenent..s for non- rnt.erierenoe with groundwater monitoring
ob)ect.ives an high purity neutonit e. if used, these other additives will he
documented as to source, ma:uiacturer p Cd chemical cc'mposit ion. the use of
cmv additives cs.y. / dr flog mud polymers or foams) will be avoided during
driliing operations en saturated rc:nes wni.ch will he subsequently monitored.

5.3, :3 .2 Grout. Grout will he used for monitorinq well
cor:strnction and hcrehoie abandonment . The. rout well consist of a pumpable
sd.xture of water, cement, and a.coroxicte tely 5% hentonite . Grout will he
pumned or poured. throuch a t.v.emieor into no. open hole or pipe. the
quantizes of grout used 'el.i he ren-orceo on the well log and in the field
'jour n.a.u. (flouting will he. accomplished in an anrropriate sanre.r fur the
specific application. Generally1 grout will Ce pumped throuqh a trestle pipe
placed in the annulus lust anove the orevi.onsly installed seal. The crout
will be pumped in stages (ii told fee" a trme) with the tree-ic being
withdrawn to the top of the conceding grout level each time. This wIll aid in
achieving an acceptable grout while ou.nsutd.ring tie probability of voids in the
annuius

5 3 '3 ' P.ars,eang Screen 5'-roers will be sVc..rleso
steel in order to provide a stron hut inert material which will be in contact
with the groundwater. hi pipe in the upper zone wells will also he
stainless steel because of the wall and thread strength required for an
installation at a depth. of 500 feet. Piser pipe in the perched wells will he
schedule 80 PVC.

.5.3,4 Detlo-smant. After the monitoring well installation is
completed, wells will be developed to remove drill fluid and cut tengs as well
as fines from the. sand filter which might clog up the well screen. Each well
will be hailed and/or r-mmped until the water runs clear. Water and cuttings
will he disposed of en accordance urth Seoteon 5. Il

5.3.5 Well achana tics. A well diagram will he prepared for each
well which wi I contain all r>ertinent information concerning the well, such as
drilling method, installation technique., diameter, casing materials, depth,
.Locat.cns of the hentonite seal, screen length and ope.ning size, f lter pack
length and gradation, grout, and the riser: pipe height. A geologic -g will
also he prepared f cur each we,) Lc:g and well r.:chematic forms are shown in
Appendir A.
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5.3.8 Well Certification. I sioned certification shell ho
cc:mpleted t or eeco monrorrnc wel r . This rtsfrcat. ion shal:L incluie the
drill inn dog. stoves' rnfcrrmtron., s—dttiit. nonstrnct..on oet.ai. Is >.and a
st at.enent oerr.tvrngt. hat the well was. i. t. a 11 ed in accordancE with and in
compIauce c>.rrh the desion >rnd all ap. caule regui.acions

5- 4 tiontrrve.ys Ill ho rugs ano men It or ng wells will be
physicalls' located by survey. The survey contractor will oe regurred to meet
or exceed a t dies survey, vS r h an aocnraoy of I rn 10,000. This
accuracy equates to aporc matelyO.lfoot hor.irontally and vertically.. The
contractor will use one of. 0 nench marks set from .mcc3uxnentation established
by the U. S. Coast and froset oSnrvev. Hora.ront.al control wril oe in
accordance with Ter:as ate lane Coorornate System, North Zone, neinc NAP 83>.
and vertical cent rol will he in accordance with sea level datum of the
National ?Oeodet. Ic Survey I 020 . The contractor will he prohihrted from
eirceeding 300 feet n each leg of his vertical traverse and from closing on
the same bench mark.

5 5

5.5.1 Surface Geophysics. Surface geophysics will tm used to
determine stratroraphv and the continuity of litholo gic unrts across the base
and the plavas and at specific sites. The following suneys may he used
duritsq the RI/PS at Carsweil APR.

5.51.1 SeiszsioSunreys. Seismic surveys include both
reflection and ref raction. They measure the travel time of a cenerated wave
through or reflected from subsurface layers. These surveys give reliable
informatIon about the continuity and densrty of these layers.

55..l,2 nsctrieaiResijUvity. Electrical resistivity
measures the electrlca resistance of subsurface layers. An electrical
current is implanted in the ground with two elect rodes, and the potential
difference is measured by noeourrent carrying electrodes. The depth of
penetration is determined by electrode spaoi.nç', - Resist ivity i.s a measure of
the porosity and permeability and the msoust and dissolved ron concentration
of the core water.

lh.5I.3 Ground Penetratinea Ground penetrating radar
measures the travel time and amplitude of reflected high frequency radio
waves A small antenna, moved slowly across the ground surface, radiates
energy downward eflected energy is none nuously recorded and a shallow



i 'rr I a t a r
strata and anomalies. It. is. a rCD.cL .a . aced for brat mg nurrecl pepes,
dLui338, and C nks. It will be used In :ru.s smtespec I 10 capacity

5S.i..4 Otheriurygys. Other surveys which could be
performed include ci :t.roraacznet conductmvrt. and magnetometer surveys.
£lectrcsmagnetic conduct rurty bet ermines the dorm Cont.al and vertical variations
of uoncuctivity in the saJ ownubsrface and magnetic surveys are used to
locate mtcrnetic material mn a similar manner as ground nenetrating radar, but
witn greater depth of penetration.

S.52 DownholeGysicalLgs. Goophysical boc3qing wit! be
perrcrraed ro all borings of significant depth. Specmfic applications will he
cieoroed in thet ield based upon hcrinci depth, recatron, castor: present, and
condmtmon., Geopnysica.l logs may not he on .1.0 ciisen where borings are only a
short distance (few feet to tens of feet from ;dees which have been
previously loggech Geophysical. Ion will cc used to :ieid information on
litholoqy, stratigraphy, water saturation, :ormatio: nii porosity, well
oonstruction/condition, and to allow oorrelation of horeholes. Specific types
of ings which may lIe employed during investioat ions at Carswell are discussed
below.

5.5.2.I This ioq is applicable in
water or mud filled omen holes. hatural electrical, potential resulting from
the interaction of borehole fluids, formation matrix, and formation fluids are
measured such that the Ice records vertical variation of this voltageS
Typically this log is used for correlation and to define bed thickness.

5.522 !turalaa y. This log can be run in dry
holes or lacruid f.iiled holes, and can he run tnrcugn fit or metal casing. A
detector in the borehole measures natural radiation in the formations
intercepted by the borehole. The natural radiation is a functi.onof the
concentration of gamma emitters present (potassium, thorium, uranium)
Generally, the concentration of these elenv:rnts is higher in clays than other
li.tholocies. The log is used for corre anon, defining bed thickness, and in
lithologic determination.

fLS.2.3 Re ivi,yIr>gs. This tyoe of Ice is applicable
in iluid"fi led open holes. An electrical rurren" is either applied directly
to the borehole environment or induced. A variety of this type of. electrical
source logs are available commercially, e.g., induction logs, single and
multiple point resistivity logs, lateral logs, nicroresistivity logs, and
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cc trolaterai IOo;s . T/pacal uSus include t din bed recogoiaon oosrci ation,
and estijuat ton a d/or calcul :rtt.Ofl of water saturation.

%.%,2. ' !S..f:l:P_2a6.. this iog can he run an open or cased
holes, in water or: a dry dci hole The iogci.ng sonde contains a flOut ron
eni.stv.erpluton.sru--bervl i. urn or arneracr iaa—cseryir I no) . The neutrons trcm the
source react wat.hydroqen .nuc.tei. tO the formation to produce secondary gamma
radiation and lower: enerq t hernial reucrons, Generally, the 'detector
responds us the gamma recaat.too. tn was or saturated formations, nero ron
to sponse as a iEunci: ion ci t orr'.at ron potu.aL y. The neutron log canal so be
used to est.amate water sat urati.on an the vadose zone if total porosity Is
an own

5,S.2.S This log in
primariLy useful In crossed ho.tes, hut amy he modified to yield useful results
in cased holes, particularly if the casing is n'onmeta1iio. Specino of the
source and detector are on ed to allow various depths of investigation i .e.
diameter around the borehole) . The sonde contains a mediuxcr-ene.rcry gamma ray
source which is placed against the borehole wail. The detector measures back
scattered oaamma rays which are nroportiona.l to electron density of the
formation. Electron densit. is related no the true bulk density which in turn
depends on the density of the rock mat sax material, the formation porosity,
and the. density of the fluids. filling the pora 5, The log is typically used to
<letermine porosity and lit holocyy. It as part icularly useful when a neutron
log is also available,

5,5.2.. 6 tper. The oaliper log is aenerally run an
unoased holes, hut may also he. run in e.r.istang wells where casing
deterioration is suspected. The sonde uses three or more extending arms which
provide a measurement of well diameter. This allows assessment ci washout
tones and can he used to calibrate neutron log norosit.y measurements.

5,52.7 Acoustic Eond Log. This is a shallow investigation

(i.e., short diameter) sonic velocity log, It is run in cased hole The
primary application of thi.s log is to asses,a the quality of well construction.
It may be run in new wells if ooncern over the grout bonding to the formation
and casang exists, or In e.xir'.tinc wells,

5., 6 21yjcal Grorandnter Ta at tog

5.6.1 !4Js,tza Wate,,,vgl. Once the. well i.s completed, both
GASP tl5
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the water level and bottom cil: well wit, be measured so the nearest 0.01 foot
t'e.r;cremects v.51 no marked from the top c:f. toe cas.tnu and recorded tn the
field journa I and other aporooriate fret. in e Iectrac probe will be used to

sh ecuil 5505' water reveLs and 0055053 or the we depth. I\X3V well

condition prohlev,m not:ed should also be recordec in she freld lournal, The
probe will be rinsed in Tyre 11 reaoes.t grade water rrnaedrately before being
itwered into the well and immediat clv after remoc.snc it. from the well. I'f the
well is heavily :ontad.nated additional oleananp of the probe may be required
as cescr.i ed ini3e 'stron .5

5 a..;: Sdg Tests. Siug tests are performed :n order to determine
t he nydrau.lic parameters of the aouifer, and may be conducted in both the
perched and Ooallaia aqua fats.. The. purpose ni this test is to determine
pe.rmeabilrsy of a stratum, r king into account. heddang olanes, fractures, and
other dl scont i.nni es, Slug tests can lye a more rd table indication of
permeabil itr than a laboratory teat, whiu'h is performed on a very small test
specimen. A known volume (slug) of water is removed from a well, and the rate
of recharce is recorded,

Packer tests sway be used during drilling of
the monitoring wells, to determine the permeability of discrete lithologic
intervals, Results from the paoker teats effectively delineate a permeability
profile for the strata encountered durinc well horang and yield useful
information with re.card to both vertical and. horizontal groundwater movement
in the vadose and phreatio. zones, Each stratum to he tested in the borehole
i.s sealed. off by a. pair of inflated packers, ft the teat is performed during
drilling, then the bottom of the hole- the. saiv purpose as the
second packer, Water will be otr'aped under pressure into the zone between the
packers. The pump rate and pressure will he used to calculate the
permeabiiitv.

5,6.4 Pj,Tests. A pump test in also used to determine aquifer
characteristics. One well i.s designated as the pump well and additional wells
are used for me.asuring water .evala durang the test. the test is oonducted
for a sufficient period of tame to establish equilibrium conditions, During
the pumping period, water levels are measured in all of the wells with enough
frequency to establish a drawdown rate. After ptnping has ceased, the wells
are again measured to establ.i. sr a recovery rate. A pump testis more
expensive and difficult to administer than sIn tests or packer tests, but
yields information pertinent to an area, rather than just a point as is the
case with the above, It can also determine a cone of depression and boundary
condi.taon.s, such as pe,:cmea.hilrtv distribution, Groundwater removed from a
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puss test wsi..i se dtspc:>aec! C. 53' .tt.:1J:5C Sect:son 5.11, it it. comes
li-cm a cnntarntaN.c! ;,-.::

5.7 linciBrocecures, taitoier sic ,c,stixinr of a solid or licuid
mater sal. wh . 053 are t. eS: cci for a sat of ps:.smesers . These may he physica 3.
tests or chemical tcst:.s. Tapir iH-i. l.i.r:ts. the parameters which. are likely to
he tested at the various s-sea at C:arswell IFS. A complete list of parameters
onde.t each grouping are gi. vea:L a Appeudi z. ir . Additional parameters could be
addeci i.f necessarv to grope Is char act icr-s t. he site

TABLE 5 1. SARJU'ETERS Td BE TESTEI) AT CARSNELL AlE

eater soil
parameter ornadwater surface water soil/rook sediment

volati.ie.s F F X It

semivolatiles F x x
ECRA metals It It It It

cyanide
quality indicators x

Imnorogscal parameter a
fi.eld parameters

5.7.1 aco4&.an pa2.
5.7.1.1 Omen and_Dedicated Wei1, Onen wells are wells

which will not he fitted with dedicated purgine and sampling equipment. They
will be purged with a portable purging system and sampled with teflon hailers,
The portiable system typica tyccinsists of a submersible or purge pump and a
discharge pipe. The purge sump will be operated by a portable generator. The.
generator will not i.ntrodu-ie. cola into the well during purging operations.
After purging is oompleted the equipment will be removed from the well and
cleaned thoroughly with disti led. water and a n'{ton brush. The bai.lers will
be taken to- the field lab and cleaned as described in Section 5.5. If the
well shows evidence of heavy contamination., the purging system will cleaned in
the same manner as the harlers. Some. mcsartoring wells may he equipped with
dedicatsed purge pumps and/or bladder or prston sampling pumps. Any active
produotoon wells on or off-site which contain dedicated production pumps will
be purged and sampled Iron;. the p.toduction pumps, if sampling is required..

5,7 .1 .2 well Evacuation rog4. Prior to samplings the
stagnant water within the well {five casing volumes) will he removed so that
fresh formation water can enter. if after five volumes, pH and conductivity
h-ave not stabilized, then additional volumes will he removed, Handling and
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clx:posai. of ourcie water cs :xc.t.cussec cit Se<.tto't h . 11 . The weLl, should he.
sampl ed at soon as possible cii tec pcrgc ng Ocr clod recta rgincc wells,

smplrnc should rake p1 ace as .tcvcn as sufficient cc charge has occurred to fill.
sacxtpl .i.nq cctut a .i ner:s The sampling crew will. ret cccl the recharge rate, cf not.
,urmen,t., the date, tree, and rate of purgi cc, and any unusual conditions
noted wrth tt.5Or'4d:ctat ion, Non--dedicated our gc.nc: equspment. will, be: thoroughly
scruhoed and r rose ci with Type Ii reagent. grade water each time iris used.
tnder heavily coataminated or unknwn condit ion , additional rinses will he
per formed, as discossec: in Section 5.

5.7,1.2 Sarplinc2. Wells will he samocec wrth a dedicated
teflon bladder pump, a cit-ton pump, or a teflon bailer . The ptrar.inc rate
should be about 100 ml /mi.nuc e, edt CO S .Lo enough to c:revent ac:rtatron
Sarle.rs wili. he slowly lowered into tao wells . Agenerator, if, used, will he
placed downwind of the well to prevent fumes: from contaminating the sample.
Fach precleaned sample. container will he lilled directly from the bailer or
discharge tuOe of the punc, S oommon coatainer will not he used to fill
sample bottles., Samplincz equipment and containers will be kent from ground
contact, and maw he laid on plastic sheets on the. ground. tiogradient wells
will be sampled before downgradlent wells, Sampling will proceed from the
least contaminated to the most oontam.rnated, if that information is available.

Samples of groundwater for chemical analysis are taken in the following order:

Field parameters
Voratrle orc:aoncs
Semivolatile organins
Metals
Cyanide.
General. ciual ito indicators

Field analyses (pH and conductivity) wccl also be performed. Table B1 lists
container, preservation, and, handling requirements for each parameter, and
Table l"$ lists holding times. The sequence of operations for groundwater
sampling is as follows:

Purge alowrecharging wells at the outset of the sampling day.
Pur:ge and sample other wells,
Sample slow recharcrers, if possible.
Preserve the. samples.
Package and ship the s ples to the laboratory.
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5 3.. 1 4 sac leLay. Immiscible liquid laym:s are
not enoected to be enc:unt.to:eci; however:, p1 oc.ec:2.t-c:s for dealing with
.iSD3r,X5:nLOie laye.t-s in gr000cn�ater a '.colc-hed.tn thra plan and are listed
below.

The level of the ircmx sci.bie lays-s.- surface and water .caterfacsll
he cete.rsmxned with an elector: in orobe . The apparent t:hacknes s ci:
the i isciblel:yex ax-ned as tne difference between the
liquid level and the rnteriaOe lever.

A samole. will be collected: cs-faq a transr:arent Teflon hailer -
Presence of the immiscible lacer wall be confirmed casually.

5 7.2 fi*c.tfc.dfa.s!ct5e.crx-aea5a Samples of soil and
rock from, drill holes. 'wall he taken usin f-.i.oht augers, Shelby tubes, split
spoon samplers, Denisoc. samplers, ox a core barrel, Undisturbed samples will
he sealed in wax and disturbed samples will he placed in plastic or glass jars
and shipped to SWfl Lab, basturhed samples will be either taken as discrete
samples or as composites from tne lower auge.r flights or throughout the length
of the samole, All moles. will he as representative of the strata as
possible. All core not taken ax-samples will he placed in boxes, labelled by
depth. t'enth intervals at which core loss occurred and samples were collected
will be noted on the geoioqic log and in tie core boxes. Sample locataons
will also be logge'd an the field journc The core will be photographed at a

location approved by Carswe I AS'S. tax-swell Alh will store all core samples
taken that are not contaminated. Core that as contaminated will be disposed
of in accordance with Section 5 .Il, Grab saarplesof soil and sediment will he
collected using stainless steel cc::taug tubes, augers, or other appropriate
collection devaces. bitches and play as he sampled by obtaining both grab
and composite samples at discrete depths and depth ranges.

5.7.2.1 ChemicalTesting . Soil, sediment, and rock samples
will he analyzed for -the parameters lasted n Table 5'-l. Samples will be
placed is pre—cleaned glass jars with teflcn'-liaed caps. The samples will he
packed in. ice."falied ice chests, and shxpv.—e:l to the laboratory by bus or
overnight carrier to SWO Lab, QAIQC samples for soil and rock consist of
equipment blanks and replicates asdlsotssa. n Section 5.10.

5.'i,2.2 yjcalTesting. So-il, sediment, and rock samples
will he describes in the field and tested for Atterberg limits, grain size
distribution, moisture content, density, x-pe.. c craving, permeability, ph,
and cation exchance capacity-. Clay ou.neaa logy will be determined on several

is



samples Soil Oi3Ii.Ole . c:massi.f: led sine the bullied Soil
CIa ssafacat son Spot. en, U'sntitV, pet eatu.i>.ty, and specif c gravs.ty reluare
uridistutbed samples damF:its wi. .13. be sappec. to sbt> Lab or to a cont n act
3.ahoratory lot test sop. Re3:.Iicat Os wi 3.3. e tanen as needed Ion. QA/QC purposes
liv splits lop a samole nnt:o i.x:ree ortrc>ns or taking three grads from the
sampler. the two addatron.ei nmsples wall consist. of ag sample to be tested
by the same lab and. a QA sample. 5<> be tested by SWO Lab. Met nods for pAys a ca!.
tests are paves 'r To e

Water samples will be collected
cu.rec.t..ly into the s.aaplaug bottle <:2: by such sampling devices as a Keszmerer
sampler or a ples.5.plass. Vat horn sampler. Soriace water satanles are
anticipated at Plapi 1., which contains, water most of the year . Parameters to
he tested are l.sase:i in 'tahleh"l.

%.8 Field Soreenina, die d soreeninnn techniaces qive an indication of
the decree of contamination, These techniornes as a used. to locate areas for
more extensive exploration and sampling, <> define the lower limit.s of
sampling and testing in a lorehole, and to determane safety harards for worker
protection and transport -

5-8l S�nLca-

S,8ll acAral4p. A headspace analysis tests the
air in a sampling !ar for so atile organios. A sample will he placed an a
glass jar, which will he covered with foil, and warmed to a temperature of at
least 904 F for one to tco hours.. At the end of the warming period, the vapor
space in the jar wn.ll he tested with Draeger tubes. The temperature of the
coil and the length of warming will be recorded, Thas test. give.s an
indicatIon of are seooe or absence of so at ii as

5.8.1.2. FieidGCA1.yis. Is gas chromatopraph will he
set up in the field laboratory to screen selected samples for organics
Results of these analyses will be used to determine where samples for
laboratory analysts sre to he taken.,

5.8.1.3 oilQasSus. Aisf lIed voads in the soil may
contain compounds atich volatalire from the groundwater below. A soil gas
survey is a systematic samplanc, analysis, and interpretation of the. soil qas
and what it represents damp lag devices a.re placed ix the ground on a grid
to obtain samples of soil gas, which is analysed either on site or i.n the
laboratory, 505.1 gas s.srveys can detect oontardnant plumes, the parent
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product, and the degree of weatean 1.:;

5,8.1.4 Air
xnonitor.tnc with a photoi.c diction e:tectoa , c:ctnnustable gas meter, or flame
ion .tic,n detector, will be used as c .5 :iosed an the. Sit a Specific Health and
Safety Pian (SSH.N

5.8,2 'the amount ci explom'i.ve gas
prmarily methane) is re.ascred in a .Inno±o I ho' capturing the gas emitted
cuer a known cross "sectional. area and ceteln.anlnc the percentace of the. lower
erplon ye Ltau.t with a cmhnetib.Le cas mete;:

.9 Pecontaminaitice,

5 9 1 Draluaaezt " , ' ne ,, mgera, rc, co.,e
barrels, rods., ace tools) will be steam cleanee: or hot water pressure cleaned
prior to use in each bonnet, At each drill site, a decontamination station
will be established in the oontamrnation reduction corridor for the washing of
drilling and sampling equinment. Waste. wasnwater will be collected. Each
meS>er ci the drilling crew will don a new pair of gloves before beginning
each soil borrcg. The person taking the samples will wear disposable plastic
gloves and will hane them between each samphino interval. Used gloves will
he bagged and disposed of in a manner which meet CPA guidelines, as
discussed an Section 5 II

5.9.2 Weflcasi,gg, All. casing and screens used in monitoring
well construct ion wi.l.l remain in the factorysealed containers nntil 'use
These materaal s will be placed on a clean, dry tarp Or on blocks during
assembly. Li contact with the ground does occur, the affected sections will
he cleaned with low sudsing soap and potable. water,

5.9.3 Pallers and other samplang equipment
will he cleaned at the end of the work. day. S.nouqh clean sampling equipment
will he taken to the field each da ' so that none needs to he reused in that
day's sampling. The sampling ectuipment wi lbe transpor:ted in seale.d, clean
containers, and care will be taken to avoid contamination. Sampling equipment
will be washed with a non"phosphate deteroent, tan water, distilled water, and
hexane, in that crder, allowed to air dry, and sealed back into clean
containers. I; cleaning seal will accompany each hailer with the fcllowing
infcrmatic.n equipment: number, date and time. cleaned, and
signature of the person who cleaned the equipment. The inclusion of the
cleaning neal an'd ncia3eri.ny of the equipment allows for the tracking ci any



c:leanlng cc.- cccs cc;.ntarixst..On ptohiems D€t.ween sasu)A es . £uzcinc; efu.kcYEnc:X3t

nJ. DC t2<5.1:C':l W). h c.ts.c I eCiw .stu bi us: ii the nuro.inc efuLOmexd. IS
heas'il contaminat ed, as des crmu cc cr.ptt., smes I, anct SXX TnOXfltOLin'4 it
n. 11 be cleanno as de sc.rrhed abo'xe.. Each n-:enahe r oi t he sagmhi.n3 crew will don
a new pasz of qlo'ces at each sampl inc Incas ion. The person who actual :ir' ta:Kes
the samnl.es w II wear usa. .:c<io.e. plastic 9iOVE:5 and wi I I change them between
each samlin:: sat rval icr eah.sarm:i inn s.tte, Used gloves wIll be hagued and
disposed of as Olson ssed in Sect.son S . 11

5.10 field QA/Qç.

5. 10.1 OnemicaISaJ.,q. 2k/PC samples Inc water, sediment, and
soil will. cc usec Sc: ve.rfv that. the sampling and analytical techniques are
being performed properly. QC.aamples are taken sn the field and analyzed with
the field samples y the same laboratory. 2>1 samples are analyzed by SWO ran
to check the t•erfcrisance of the contract l.sooratory PC sanples required tC:t
soils and water sampl ing include travel blanks> equipment blanks, and
reelicates. QA samples also include re:olioases. QA/QC samples are entered
into the field, journal alonc with their associated samples and are described
below,

5.10.1.1 Travel flanks, Travel blanks consist of American
Society of Testino Materials (ASTh) Type TI reagent water sealed into a sample
vial I a the field laboratory, The blank is not opened again until it is
received sn the laboratory. One travel hlan.k will be prepared for each
shipment of water samples containino volatales, all of which are shipped in
the same ice chest to the lab eeoc clay. Travel blanks measure cross
contamination during shipment and contamination sources contacted during
shipment. They are analyzed for volatiles.

5.10,1,2 jentElanka. Equipment blanks for water or
soil samples will consist of AITh Type II water which has been poured over or
through non"dedicated sani.i.nq equipment such as augers, knsves, spoons, or
hailers. They wi I he shipped in the ice chest with the associated samples
from the site. &quspment blanks will be prepared and preserved in the same
manner as a water sample. Equipment blanks measure the -effectiveness of
equipment decontamination, Equipment blanks are taken at a zate of..1 for
every 20 samples and are analyzed fos the same constituents as the associated
soil or water samples.

5.10,1.3 plieSasn,s.. Replicate samples or splits
are-extra samples as identical as possible to the crrcnnal. They may consist
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of a O(ZtO )Stt 0, Cr 05 a t{e$iOl oras samoles .troit tiLe 500:5: source. Every
tOoth 3X0O5.i aEon in tnt o t. t;D:.e, doe of ens. h set. of these teolicates will
be sent to SIT: tab or 07 audit 5:uflr:le (Oh sample) for the contract laboratory,
and the orer two arno..es wiji. (>0 sent to toe r 05.1 vt ice! lab as a field sample
00 a QC' 5annIe, 0050 with a toil :5ue sample numbs's in on sos where only
sulncien:: sa.mole eazzts for a (.iupl.t.Oate ret, every fth sample is s
duplicate. This duplicate alternates asaQd and (Th sample. Faeld tests will
to> done: in (iupi.ioate:.

5.10.2 Sanplez for ft sloal Testing. iiOC on samples for
uhysac:a (. test tog consasts ol repl.icat e .crenp)..es as described in Sect: son
5I0. I

S . II 2i$2alL� L!S c Waste will he derived from
the 5.1/PS att.svaties at Carswell. The activities that here the potentIal to
generate vast :: are soil sampling and to n.rtoring well installation, and
groundwater samplang. The samplins resulta of previous investigations wIll be
utilizer to assIst. an determining the type of waste that raay he generated.
The RI/FE cenerated waste f.:om soil samplino and well installation will be
managed as a solid waste that: has the poten' al to he considered hazardous
waste, It will be. contained in such a manner to ensure that the waste froa
each sanvl.ing location for each medium is lent separate from the other waste
until the results of the sampling are received and an accurate determination
of the status of the waste can be made . The Fort. Worth District will te
responaable for managing the waste gesserated during the investigation
ectavat.ses until it is turned over to the management and operatang contractor
for storage and disposa]. and manifesting> if needed. The waste will be
managed such that all Federal end Stater eoulations governing the disposal of
hazardous waste (as defined an 40 CFE, Parts 26O265 and 2f8) and nomo
hazardous sour waste. will b.c followed. If any of the waste is transported
off, site for da.sposal, the management and operatang contractor and/or the DOE

will he responsible for signing the manifest -
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6.0 SAMPLE hANDLING M TSST INC.

6,1 fannie weiss ate assrqned as follows:
ChRs a" ct�ih--ra: a '.bt

(ihhss refers to the site bums invest i stec at Carsweli APP,
hhhh is the well or anc numbs r,. a cie:scrsbes the sample mstum, where

= crocadwater
2 sofa or took
3 cbt.ch se'u.ment:
4 rsava adLment:.

surrace ;c;5+.>r,

ass ra the 5smtfe machere
bb is a QA/QP mcdi lies, when ceefed, where

QJ'. = a CA sample (split for sw bah)
CC = a CC sample (splse for contract lab)
TI. trawel blank
PP ecpnpxaent blank.

62 Prepningalea. A field laboratory will be established at
Carswell API. This lab could either be a mobile lab or a trailer in a fixed
location, The field laboratory wrIl be used for reaqent preparation, samole
filterinct, sample preservatson, equipment decontamination and cleaning,
labeilinq hcttles and doing paperwork. Nhe.n samples are brought in from the
field they axe preserved. acoordinq to Table 3.1. They are then placed in the
ice chest in styrofoam inserts which have cutouts to accommodate the jars.
The styrofoam prevents breakage, The ice cheat is filled with ice and the
chain of custody form and field data form are placed inside in a ziplock
plastic hag placed on top of the ice - thai ce.is double bagged if the samples
are to' he shipped by air Cf the samples are to be shipped by bus, ice is
placed drrectly over the samples to' allow for maximum cooling. The ice chest
is wrapped with nylon strapping and a seal is olaced on the strapping. A
separate ice chest is used for each sot of samoles. All of the volatile
organics samples, howe'ier, are placed in oc.e ice cheat with a travel blank and
a separate CCC. The samples are then deltverad to the bus station. Samples
are always shipped on the day they arc sampled.

LI hging,.es. After the ace chests are picked up from the bus
station, the samples are loqqed in, the CCC is signed, and the samples are
checked for hreaxage one akace , The s.nnerature of the ice bath is checked.
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If the t eons: rat ore ezoeeds 4 >C c:r ii aoy otoer problems ore not ed this
.rnsonaat icr: is recorded no the CSC aod the 2':. otrc.t ot lice so oct. t rod of the
problera. Samples are ropaok.aceo'. and shioed to contract laborat crses us log
airal larr'rc:cedurea as described in Sect ion 6 .2

6.4 Laboratory Prc:cedures. Laboratory aoaiytlcal orocedures come from
the following aourc:es'. 5. 5. ;tnrnironmental Srotection hoency (SW 846 and EPA-
600, reis. iS and Il, , Standard Methods Aoaiytlcai methods from
theses our ccc in Table &'2. Quantiration Ismits are a.sven rn Tables
S '., o hroocrh is—6 . Qua.nt.itation lA.mit a howet'er( are dependent on the
concentration of the :ro000onents in the mat.z is to be analyzed. Calrbrat.lon crf
laboratory i oats ument a wi I I be go to.toedac: rd isp to manufacturer'
re.corsroendationa,
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7.0 SA?LZ_INTfGRITY. The curl itv of anrivtrcal cats ra suspect if the
1ntcri.ty rf t ne �amc 3. -car not. ne un rural Tnt eqs my includes the 3::rocedure s
and written .recnrc-is who ch, when taken tiqether, vermfy that the sample is as
represented.

- - Seourrt> muvolves procedures which ensure sample
integrity. Security is req-aired until final disposal of the sample after
laboratory analysis is complet c-sects of saaicle security are discussed
below.

3.1.1 Security of the Well, itach well will have a lockl.ncr caD
and keys vi be c-riven out only- to t.hcse who need them. Because Car-swell ABS
is riot an open facil itv, accec. to the monitoring wells wIll he limited.

3,1.2 SebethesaleintherieLi. Samples, once taken,
will he in the fossessiori cit he sampling crew or locked in the ield
laboratory. QAa.nd cc samples- wii.l he taken, whir-h, wten anaryred, will cisc
document the intectrity of the sample.

7.1.3 rItraf the Sale . Samples will he stored
in a secure area in the laboratory with limited access -to authorized
laboratory personnel. Upon receipt of the icechests, laboratory personnel
will check the temperature. of the ice bath,. the condition of the samples, and
the accuracy of the accompanying paperwork.

7.2 Cus,2z. Custody consists of formal records which document
integrity. These records are described below,

3.2,1 Cha in c.fCastc-dvforza. The chain of custody font (CCC) is
a record which describes the sample, the date and method of sampling, arid the.
analyses required. It has spar es for signatures ci those receivinq and
relinquishing the scruples. The forrais normally signed by the s-ampler, the
individual preparino the sar..tpies for sh ment, and the reoei'riaq individual at
the laboratory. A copy of this form is sent to the District office-regularly.
The original CCC is returned to the. Fort- Worth District in the hard copy
laboratory report, where it is laced on file. An example of this form is
given ia Appendix A.

7 .2-, 2 LatorjTraffieP.epon. Samples which are sent from SWD
Lab to a contract lab are sent with this form. Iris a laboratory chain of
custody form which gives the ssmplrng date, the analyses to he performed and
the date th.e results- are ne.erieo', Because various fractions of the s-ample
might tie sent to several contract labs, the. original CCC cannot be used. The
traffic reports are also returned to the District in the hard oory laboratory
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reports

7.2.3 dill cii tadir1g. A bill of.lsdxng (bus bill or airbill)
documents net.Pt. or t re snmnles by the c:trier. it .s not pessi re for the
carrier's representat r. to ni go the COT n.nceit is sealed in the ice chest,
Pills of lading are kept on ii i.e in the District. Office.

7 .3 !aj;tTraokincardldentifiatd.Oa, Other than the items I isted an
7.2, there is additional dare mentatd.on which demonstrate sample ieteqrrty.
These are lasted as follows

7.3.1 .!.4.. Thef reid leg beck as abound record, Kept
by the water sampling cree, In whach samplang information Is recorded. it is
taken to the wells tO record purganc and sampling data, water levels, and
other items of inreress . inureci In the field lab to record oreservation
and prepa ration procedures fc:r shipment . it is also used to record ecuipment
eallbrataon and decontamination of sampling equipment. in case of concurrent
operations, samplang lnfonnaticn will he transferred to the field iog bock In
the field lar. Thc.informrtion Icr the ccc and field data form comes from the
field log bock, The field iog bock is not the same as the field journal
which is kept by the Freld Manager.

7.3.2
Information about
conductivity, and
are noted on this

7.3.3
boring number, the
performed, and the

Field Data !crm. The field data form transmits necessary
the wn.l I to the lab. Pie l.d measurement s such as pH,
water levels as well as problems with the wel.l or the. sample
fcrxn. An example is shown in Appendix A.

.leL,ls, Labels on each jar contain the ell or
sample number, preservaticn (if any), the analysis to be
sampler's signature. Axamples are provided in Appendix A.
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8.0 ThIflCTI0LIDAT1ON2ANDRSPORTXNG.

ILl Anal'flical Data.

8. 11 Fieldoata. Fiche data raducton will he performed it the
Sort Wcjath 0.1st ri Office , Data val.idat ion ru the field as determined
p raiJy h>' o it 'v-c cr e
Periodic QA oversrght is alas> a cart of the validation proce The field
data '.s sent. to the lab on the field data form and is ret toted to the District
in the hard copy lab report s

S . I .. 2 tabozatorL,ta. i,aborac.orv data are reduced at the
contract lab, whic.n oenerates a laboratory report ooataining the analytical
data and freid and lab QC. iWO tab performs a <A validation and generates a
summary report whach is submitted to the 5814 Sect ion, where it is reviewed,
then submitted to the nro'ieot staff. sample QA validation form is given in
Appendix P. (In this sample font, ilahorato.ry coetanination' will be retitied
representativenessii and ahail .rnclude evaluation of blanks and chain of
custody oontrol. 'QA/QC data oorparison will he retitled "Comparability and
will include comparisons of the Government' a GA samples to the QC duplicates
Table s--1.0 out lines the items which will be evaluated when the data is
evaluated, Laboratory deliverabies include tee foliowrngc

analytical data, results of field and laboratory blanks, matrix
spikes, and matrix spike duplicates, surrogate recoveries, and
field splata, and COD forms;

QA validation report;

ASCiI or daase format data files,

Calibration and internai standards information, raw data, and all
instrumentation graphs and traces will he available from the laboratory, if
needed

IL2 Th caiflata. Teohni.cal data. refers to data of several types,
sunk as groundwater flow calculations, stratigraphic maps generated from
geologic and geophysical field data, isopleth profiles of contaminants, and
statistical models, Technical data will he reduced, validated, and reported
by the project taff, and is subject to review by the HTW QASIC Section, Data
reduotion anvolvea the digitiring of plot data not already provided in
graphical form, and creation of computer disk tales containing all information

./)p5 81



r-elat<:d the c:t t forrt-z Ljsteci above. 1Echfl.LC.i data zecIuctici3 is. discussed
I S data tbe tt.5 .tC:!�t V
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10.0 CORPZCTIVt I3CTION,

fl I fleld .cts st..ea a'e irpicoer ss..... be
corrected as quickly as possible.. The Tie. d Manager will be responsiure to
see chat oory;ective action is initaated and cocumented whenever the error has
the potential to coatproccdse the ouaiitv of the data being generated or
whenever thc.r:e is a pcssrornty that toe error ought he repeated. Corrective
action can alec; be. initiated by nersosnel iron, the RPM Section during site
visits. A personnel will complete a trin report, which will, be sent to the
technical coanacer throuo,h Chief, geoteohnl.ca.1 tranch. This report will
document problems and prono.sed corrective act ion, it will he a part of the
permanent project files. QJ personnel will also make reconrn ndat ions to the
field crews through the Frel ci Manacier who can.c:ive approval for immediate
ixflolementat,i,00

10.2 Corrective action for poor field data quality (as
determined by replicate measurements or prior expectation) consists of
.t-emeasurement until successive readings agree within reason&ble limits.
Examples of frequently made measurements and. limits to which they should agree
include

ph " Measurements should aq.ree within 0.02 pP units.

conductivity Measurements should agree wrthin 2 units of the
last significant digit.

depth and water level measurements " Readings should agree within
0.01 foot.

If remeasurement is not successful, then instrument calibration and operation
and the user' a technaque wit 1. he evaluated.

10.3 heomataa. Laboratory corrective action a descri.hed in the
analytical stethod for that analysis.

QA2? i0l



9.0 AUDiTS. Audit a, wi- lob are QA crC>t..'/j;v$ CIesLco3ed to meet the data
quality onectacec d.L5.cn:sec Section 4, are o two basso types a:s discussed
below. Table 9. '1 qives the. auth elemes.t a for the Carsweli kEB investigation
and the it eq ncy of implement ati on

9.1 A systems audit is a qualitative uat ion of all
components of a pro)ect to determane if each component is pronerly performed.
Systems audits are generally performed. as the c:ucset of invest Ications and
periodically during the. life of a roject . Systems audits for offIce and
fieldwork will be performec by 11MM Sect. on, and. system audits. for laboratory
work will te perfc..e by the MilD Lab, These audits consast primarily of .site
inspections. Laroratcry site inspection by MED Lab : s discussed in Section
3.4.3 and ER 11l0l"262 ref. 5?

9.2 SerfornanceAuctit.s. Serformanoe audits are quantitative.
evaluations of the components of a project These consist of audit samples to
he checked by MED as a part of the laboratory validation process, '3A
replicates taken as a pars of the sampling process and analyzed by SWD Lab,
and laboratory PA procedures as specified by the analytical method.

TABLE .1 ADDIT ELEMENTS SOB. CEESMELL ASS IMV.ESTIGATIONS

Element
Be. r formed

By Frequency

laboratory site specs ion MED Lab when laboratory is
selected and as often
as 15 months thereafter

field inspectrons EWE Sec monthly or more
frequently at first;
less frequently t. here—
after

technical data anspections . EWE Sec as needed
laboratory check samples MED Lab when, laboratory is

selected and as often
as 18 months thereafter

analysis of field replicates 5WD Lab every 10 samples
laboratory PA summary report SEP Lab one for each laboratory

report

ciafis 9—I
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F0n4S ITSED IN FIELD SA4PLING ACTIVITns

TAFLE CF CO.tfltNTS

Chair 01 (lusrodv For'w.S"2
Water Sample FadS Sala 'orrt. 5,-S
Soil Sample Fled I'.' to Forau. ,..., A—'4

Sample Sac SaFe I 5

Sec: loqc Sri ililsq) Sect (FANG lOne 1. &? S ;5axnr1.e Format) -

Marc,rot Well As."lurc S Conatrartlon Forts _,4—8
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WATER SAMPLE F lEAD DATA FORM.

PROJECT : SATE _______

SITE: _____ TYPE OF' SAMPLE: _______

WELL NO : ___________ LOCAl I ON _______________

COG .o):Pi1 ________ COG TYPE: _____________

H ES ER S SE V __________ ______________ ________ __________

DEPTH TO WiVI'E:F. PT liRE OP PUEG I NC : ______________ - TIME: __________

RATE OF RECHARGE: ______________

DEPTH TO HATE H AT TI ME OF: SAMPLING : _______ TIME __________

WATER TABLE : MRPSURI PG DEVICE _____________

pH: TIME: ________ TYPE: ________

pH: ____

CONDUCTIVITY1 urnhos/c-m TIME: ____ TYPE: ________

_____________ _____ ___ TEMPEPICURE: ______________

TURBIDITY: __________

CHEST# C/SEAL BUS B1LL4t _____

CHESTi _______ C/55A14 BUS BILL# _________

NOTES CONCERNING CO.NIIT:.ON OF WELS. ODOR, COLOR, AND PROBLEMS

SAMPLE COLLECTOR:

P Al



Lcca t.. I on

SOIL SAMPLE FiELD DATA FORM

Site.

Weatie r Conch c ion

Escavat ion Concil Lions

5atpie No.

Sanolx n. De!Dth. Start /End Times

Sam1e Containers Collec;tecL

VOAs
Total metals
TOLP metals
en - — .ren"" T —

CE L.., .:..s:

Pest i tides
SVOA s

QA/QC Samples CollecLed2

'VOA . ______
Total metals ______
TOLl metals ______
Tonal & TOLD metals
Pesticides ______
SVOLs

Cooler No. __________

Remarks/Comments

5—\t—tP:LE CCfl..EC.TCR

QM?P t



SAMPLE JAR LABEL

CARSWELL AFB RI/FS

DATE; TIktE; SAMPLED

SAMPLE ND.

PRESERVkTIVE TYPE

Si SNATURE

C4n A-5
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REMOVABLE CAP
NOTCH TOP
OF CASiNG

SURvEY MARKER

CEMENT/BENTON1TE GROUT
MIXTURE

— IO
PIPE FLUSH THREADED
JOINTS

INDICATE DEPTH FROM
GROUND LEVEL

SENTONJTE SEAL (CHIPS)

FLUSH THREADED JOINT

—! 0.
PRESLOTIED WELL SCREEN

(.010 SLOT SIZE)

.—fl v HktLL J
FiLTER PACK

PLUG

TOP OF CASINO ELEV.

ARMY RNcNEE C!STRCT, ri, WORTh

MONITOR WELL
AS-BUILT CONSTRUCTJON
WELL NUMBER FfGURE

POLES

P AD

PROTECTIVE STEEL
SOY WITH A
LOCKING TOP,

LEAN CONCRETE

2.0

2.0'
MAX.

Vt

2.0
DATE INSTALLEO



• (SAMPLE FORMAT)

CZRflflC*TZCN OF MONITOR WtLT. _______ .1

(Location of Well)

CARSWELL AiR FORCE BASE, TEXAS

This certification is accompanied by the boring log, survey
information, and as-built contruction details.

This is to certify that installation of the following facility
components authorized or required by the Texas Water
Commission for the Carswell Air Force Base RI/PS on
_____________ (date) has been completed, and that construction
of said components has been performed in accordance with and
in compliance with the design and construction specifications
and state regulations.

Description: (Sample) The bentonite seal for this well is 1.6
feet thick because the top of the seal is two feet below the
surface. Two feet of concrete was placed above the bentonite
seal per direction of the RI/PS. The well has a 4 ID
stainless steel casing and screen. The screen length is 19.5
feet and monitors the uppermost portion of the uppermost
"aquifer" at the site. For additional information see the
accompanying intonation, as referenced above.

signature____________________________________ Datk

QAfl A—9
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hexava.lent Cr
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car bc'nate,
bicarbonate,
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TDS, Tif

TRWH

nitrate /nitrate

p::.nt ciars
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liter
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e

I leer

13cr

.9 9.

p.0159.10

plo cc Ic

p1 ast. to

0: 1 9: St IC

liter anther piece

liter elastic
or lass

ThFLE H-I SiMPLE CONTAINERS, PRESERVATION, ANN PREPARATION FOR WATER SAMPLES

P.117:5 PNL TIPS tV METHOL' CI
PAPAtI1TSR CONTALNICSS ICE PRESERVATION

vclatile CC s,3. qias.e vial P on head space

;O or- L'—t lies I it: e axOter oiass 2 1 no heaP snace, ai.r
buholes, or agitation

N field test.
N field test
N ti.eld test

I I N PaCE cc' pH >12

1 nitrIc acid to' pH <2

I hydrochloric acid to pH <2

I sulfurIc acid to pH <2
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in water
In 5O
actdationaJ, comocu:o'd s

4 • 4' —methyiene his
o-cnecrcanseene

TREE
Metal a

assonic
mercury in sot 1
mercury tn water
a e Ic nium
hexavalent chromium
others
SOLE

Coxmton AnIons
chlor ada
phosphate
fluoride
sulfate
sulfite
nitrate/nitrite

CyanIde

7 days P0 days
14 ;laya 40 days

8270
1311/8270

TABLE 52 MAX.XMtThS HOl;D1NC S 11455 AND ANALYTICAL METHODS 114 SOIL AND WATER

tXT.PLC:710f1 A.NAI?3 IS REFERENCE MSTECO

.1 4. dora
8240
1 33 1 / 6240

8015
8015
6015
8015
8015
8015
6000
8020

5s-946
SW—S 46

SW- 846
SW- 846
SW— 8 4 6

SW—64&5
SW- 84 6
SW— 946
SW--646
SW— 846

3W—646

SW— 6 4 6

26 d;3rs EPA--600

modIfied 8270

418.1

7060
7470
7471
7740
71 96
6010
.1311/6010 etc.

9250
366.2
340.2
9036

332.2
2

SW—946
SW— 8 4 6
SW— 8 4 6
SW- 646
SW— $ 4 6
S N—S 4 6
SW— 846

SW—846
EPk—600
EPA— 600
SW—846
EPA— 600
EPA— 6 00
EPA—600

6 atentha
2$ dayse nays

6 mont ha
24 hours

6 months

29 days
- a nays
26 days
28 day-s
2$ days
14 days
14 days

QAPE s-C



TABLE 8—2 Naxncat BOWING TUtES AND ANALYTICAL IfittliODS IN SOIL AND WATER
(cant)

PAkflTER £XTPMTIOU ANALYSIS REFER ENCE METhOD I

Alkalxnz.ty, Lad. car— 14 days EPA- 600 310% 1
bonete and bicarbonate

total phcsph3rus 48 hours EPA-600 36S..4
Total dassolved solids 7 days EPA-600 160.1
Total suspended solids 7 days EPA-600 160.2
pH Lwedi.te
onductinty inna4iate
Tezapexanxre unniediate

* Different methods exist for each RE. Gee discussion in Section 6.4.

STND reference 1. EPA- 600 reference 11
611-946 reference 13

QAfl B—4



TM$LE Lt—3 HflHOD SOURCE FOR ?MYSICAL 'n)STS

1441'ilC)I) SCiflkCS

C13 nit erni.ccry
Grain size
Attezbeg limits.
Specific cicacityT.niaxiai. penatiit.
Moist era content.
lIens it v
Cation exchange cpac.iL

lOOM
AGRI
FM

reference 2
reference 9
reference S

A5'114 5494?
ATM 5421,
05Th 54318
05TH 55554
RM-ii 1021909
a55f3 02216
4.5TH 5297
0051 Method SI

5422, 1)114?)



TAELE 8-4 KQJ1RZD QIJAWVI.TAT1ON LXM1TS EOR. VOLATILE ANALYSES iN SOIL . ....... .•
AND WATER.

LOW'i:EVEL
L / SEL1I'IENT

(cc! I (cc, /kci) PIkOCEDURE

Ic 10 bssic 5240 scan
Ec(Y1tCne cane Ic) .10 Cc

—.:-...- c: :. ccvjfl.cwc;cLcXwct
c}orc>1 Lace 10 3.0

Methy1e.-e ci-1c:.cide 5

c-ne 10 10
lasboci cLisalIIc3e 5 5

I —0.1 cL.3.c rccet.hax3e 5: 5
1,1 -cicclczc::ethene N :5

cas--1e 2—di.cblorca-.tJ:ene N cc

t sans--)., 2—-d.Ichlexoechene 5 cc

Ch1 ccfnsn :5 5
3. 2c3±cb1.c:scet;5iane
2--bccanone 0—ILK) 10 10
1,1, 1--t.cch3.circe:hane 5 5
Cax.bc::n cat zac:hlorl;Ie 5 5 cc

VIn). ac-state 10 5 CC

rcmocii.chlorcmethac-e N N

I, 2—cIscblc:zepnopana S S cc

TrIch I orccethene 5 5
OIL -ochlcoxwthane S S

1,1, 2--tci.chIc.roechane 5 5 cc

Benzene 5
trans--I 3-d.Ichlozcprcpene 5 5 cc

4—methyl—-2--pentancrse it) IC)
2—hexancne 10 10
TecrachIcrcethene 5 5
Tcclcene 5 5
1,- 1, 2, 2--tat r:aohlcrcethana 5 5 cc

051cr eczane 5 5 cc

EchyIbenztsne 5 5 C'

Styrena 5 5

Xy3.enes (cots)) 5 5
Acrolein S S

Acry3.on±tnlle 10 10
Dlhroxaomettsane. 5 5 (C

Dichlcrocliflucrowetbane "- 5
I, 4--Lao bloac 2—butane 10 c5. cc

Es Lvi metbacrylat.e 5 5
I,2,3—trichloropropana 5 5
P.ichlcroxnatbane S S

cc

lociomechane IC: 10
T.ch)crcfIuorornethane 5 5 cc

QIpj:. ) 5



TABLE —4 aEQUIRZD QTh.NflTATXC'N LX2CITS tOF( WLATIL ANAlYSES IN SOIL" 1:

ccznt) AND WATER

LC?'W- LF VEt
SOIL/SEDiMENT

(uc / 1) ug/kc) FEOCE.DLTRE

Tevrhvirofuran .1 OC; ndd.i.tinn1. compound
4, 4"dixaet hy1Iotami.:i ICC'
4ethano 50 CC

Ethyl cetat:e
50

rcpax3oi cc

Dimethyl suIfôxId iso

Medium so..u/.ed.mt'nt qant..tt Ion limits are equal to .125 t.im.e the low
soi I / etdiment quxit- . at.s.cn i.i.m2. Lx

7



TAL -5 RPQU1PtD QUAWP1TATION LIMITS FOR SflCVOLATIL ANALYSIS IN SOIL AIW
WATfl

iA'J:ER
LC:& LEVIL

30lL/3EDlMF;NT

—
ugI 1 (ug/kçi) PRC;CEDDRE

Phenol 10 330 hasac 2270 scan
515 (2-ch1crcethyl cte 10 330
2ch1crcohetio1. 10 .:.io a

I, 3dach1c•roheczenc 10 330
1, 4dich1cacben zone. 10 330
Senzvi alcohol 10 .330 a

1, 2—dachlozobenzece 10 330
2-nethy1phencl 10 30 a

S.tz )a.4 5 f
4onethy1pheneI 10 330 a

N—nat tosocsjnpaOpy.}.amitE 4.6 1600
Hezacth.Lcroet.hane 10 330

10 a

Isophorcoc .10: 330
2—nitrophenel 10 330 a

2, 4—dittothvlphenel. 10 330 a

BenzcIc acad 30 1600 a

51a (2—chloroethcny) methane 10 330 a

2, 4--dicrhlcrcphenc•i 10 330 a

:s, 2, 4—tnIchiorohe.nzene 10 330 a

Naphthalene .10 330 a

4—ch.lcrcan One 10 330 a

Hezachlotc-l, 3--hut chic cc 10 330 a

4—chiorc--3—nethyi.phenol
(para—chiorctetta—czesol) 10 330 a

2mnethylnaphtha.1ene 10 330 a

Nezachiorccyclopentadicne 10 330 a

2, 4, 6—tnichlorophenol. 10 330 a

2,4,5—trichlcrcphenol 30 1600 a

2ch1cronaehthalene 10 330 a

2—nitroaniline 30 1600 a

Dimethyl phthalate 10 330 a

Acen.aphthyle.ne 10 330 a

2, 6—dinitrctoluene 10 330 a

3—nitzoanIllne 50 1600 a

Acenaphthene 10 330
2, 4—dinitrophenol 30 1600 a

4-nitzcphenol 50 1600 a

Dlbenzofuran 10 330 a

2,4—dinftrotcluen.e. 10 330 a

fliethyl phthaiate 10 330 a

4—chiczcphenyl phenyl ether 10 330 a

Fluorene 10 330 a

QAPS S—B



4 —nIt scansflne
'4. 6—ciIr>itro—2--tnethyinhenoi.
N—nltnosodit>henylarnine
4-tnconophenyl phenyl ec.he2:
henc.nlor obensene
Oentachiorophencl
?henanthrene
Ant hraoone
Di.— n—butyi pht.halane
'1uoranthene
Pyrene
PsUtyl bensyl phthalate
3, 3 -—clichiorobenz dine
Senso (a' anthracene
Chrysene.
Sia (2-—eLbylbexyl)phthalate
D1—n--octyl phthalate
Santo (1>) flucrant bane
Senso {k) £lt-oranthene
Santo (a)pyrane
indeno (i 2,3—cd) pyrene
Dibenz (ah) anthracene
Benso(g,h,I)perylene
I —chic3roanapnthalene
3—methylphenol
diphenyianir>e
1, 3—diphenylbydrazmne
4,4-'--methylene his

u- chloroaniline)

1600
1600

3:34)
33U
330

1600
0

basic scan
SI

SI

SI

SI

SI

SI

SI

SI

SI

SI

SI

SI

SI

SI

SI

SI

SI

SI

SI

SI

SI

SI

additional compound

TAE3LZ S—S REQUIRED QtYARTITATION DUCTS FOR SEMIVOLATILE ANALYSES IN
(cant) SOIL AND WATER

WATER
135 LSVEL

$;IU/iRD1HENI'
P PRAMETER ugh; (cc/kg) PROCEDURE

3 0
.1 0

10

10
. 0
3.0

. 0
10
3.c
3 0
30
I C)

10
3 0
10
I C)

10
3 0
z 0

330

3 : ci
330
4350

-530
330

.530
330
330
330
330
330
65.0
3:40

l000
1600
1300

60 times the lowMedium soil/sediment quantitat.ion units are
soiI!sediment quant ination limits -

Q5. S—S



TABLE B-5 REQUIRED QUANTITATION LIMITS FOR INORGANIC AND OTBER ANALYSES IN
SOIL AND WATER

WATEF SOIL/FED INENT
ngi.i.: (mg/kg)

3.

Arsenic (Ar) 0.0. 2
Fa) 02 40

Cadmium (Cd) 0.005 1
Chroznlua (Cc) 0. (i 2
Lead (Ph) 0. 005 l
5cury Mg) 0 . 0002 0 .
Selenium (Se) 0. 005 1

(Ac) 0.0 2
Bervllxnxn (Fe) 0.0033.
Calcium (Ca)
Ison (Fe) 0,3 60
Magnesiuxa (Mg) 0 . 03 6

Manganese (Mn) 0 . 05 2
Potassium (K) 0.1 5
Sodium (5,) 0 , 5 100
Zinc (Zn) 0.02 10

commons aloes

Chloride
Fluoride 0.1
Sulthte 3,

Sul±33Ite 2
Phosphate, total as 1'
Mitcate/astrate 0. 1

li.mnologica.l parameters

Total dissolved solids .10
Total suspended solids 10
Phosphorus, total 0.05

Cyanide, tonal and amenable 0. 02 1
Carbonate 10
Bicarbonate to
Tota.l hardness .10

Alkalinity 10 100
TKP H



TABIS B—I VALIItATION REPORT CREeK EREET

ACCEPTABLE
ITEM i2Q)* 5P.ILTERS FREQUENCY RESULTS

ANALYTICAL PARAMETER.
ana.lyt$.cal method C all each analysis as specified on

COC or Table B—2
hold.incc time P,A,R all each analysis see Table 52
guant station limit PCA,R all sac-h analysis see tables B4

to B—S
matrix roche all I/batch cr 5% see SW--84E
matrl2: spIke Oup P all I/hatch or 5% see Sw—SAGS
relative S di fference P all I/hatch or 5% see SW—8468
method black 5: all representatire clean
surroqate recovery A erga.ni.cs. each analysis see Sw—846

00 DUPLICATE SAME LAB) 10% cr 1/batch water, 100%
soil, * 400%

OR SUPLIIIATE (OLdER LAM) C all .10% cr1/hatch water, a 100%
3Oil a 400%

TRIP BLANK R vo)..atiles I per Ice chest clean
with vclatles

EQUIPMENT BLANK R all 5% clean

CHAIN OF CUSTODY FORM R I per container
filled cut correctly no missing or

incorrect Info
see Table B—i

sIgnatures no lapses in
custody

FIELD DATA P0P14 .1 per sample/well
filled out correctly no missing or

incorrect info
purge and samaling time < 24 hr lapse

* Data Quality Ob5ective. Pprecisicn, A accuracy,K representiveness, C coxsparahilrty

OAF? B—Il.
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A.1TRRRATIVES 6VALPATIOeJ RZPORT

1.0 ppiic able or Relevant dA ro ate Require e sJ Rsj

2. .1 Introduction. OLe Comnrvh7 ye Environmental Response,

Ccrenntron and L..abrl Ity Act (CERCLA ct I 8O (Public Law 96SlO) is the
basis on whicb this section .s nparv SectIon 121 (<1) (2) (A) of CEECLA, as

nmended. by the Superfund Ametdm :xn:s :xd Eea:.thozizat;xon Act (SARI.)o 1 1986

(Public Law I) 9-4 P9) • st tea tat-ny rn-medIal actions selected under C ERCLA

must comply wi rh all legally app1 i. cable or relevant and appropriate
recui remenca tAkERs) cu any sta.nda.rc. / repro.rement , criterra, c.ixnltation
under any Federal or conai.st.entlv--enforced. State environmental law. Where

these laws coal hot, the mc rest ri ngent ERAR must; be met.

I 2 RelaticmshuptcAteatnativs.Eva1tatiocbio. All soil and water
analyses will be compared to available reaulatorv criteria which Include
maximum, oontamsnant levels PdCLs) and marlaura contaminant level guidelines

(NCLGs Any applicable State water quality criterIa will also be used. This
information will he used no assess the. applicability of preliminary
technologies, and to determfne whether an alternative remedial action can meet
or exceed the ARARs, The ARARs are so eselul in definang data sufficiency
and developing an approach for the public: health evaluation task. These
activities will involve olose. interactIon with regulatory agenodies in order
to agree on criteria and methods.

1_a Mtiond..sofAAfl

L3.1 Pefialtions A reciulrement under other environmental. laws

may he either applicahle or relevant and aepropriate', but not both.
Identification of AREAs must he done on a site specific basis and involves a
twopart analysisx first, a determination whether a given requirement is
applicable; then, if It is. rot applicable7 a determination whether it is
nevertheless both relevant and appropriate.



1.3.11 p1dp:+ La.2b1rlnts.. C.i.eaz'u standards,
st.andax cia o f control $ and other sub tant ire c':ronnrita> prot ection

cx .t c-nsa, or lcouit at. xcna p rosurcated uncer Federal or St ate law
that soeco. tic ally address a hara rdous truce, pci lot ant, cont amrnant,
remedial act .on, ic.'ctton ox co her cl.roumst ance tactttjtl> sate

1,3.1,2 Relevant andanprgrr.iatera .irernents. Claanop
standa cbs, staudards of oontror, and other substantive envx;:onmenta

p.roteotron :egua.xes>ent.s, criteria, or limitat ions promulqated under Federal or
St ate law that, while not "applicable'> to a hazardous substance, pollutant,
conS anunant remedial act ion, location, or other ci recast anoe at aCERCLA
s.t>a, address proorems or sittxati.c:ns zulu ci ently similar to those encountered
at the PERSIA site that their use is well, suited to the paxtroular site,

1.3.1.3 TcreCcnzideredaaateriaj,jTmCs. Nouspromulgated
advisories or guidance issued by Federal or State government that are not
legally .hindinc and do not have the status of potential MARs. However, In
many circumstances, TESs will he considered along with MARs as part of the
site risk assessment and may he used in determining the necessary level of
cleanup for proteot ion of health or the environment,

1.3.2 There are several, different types of requirements
with which PERSIA actions may have to comply. The classification of types of
ARARs given in this section are not definit ye, as scare requirements may not
fall distinct v Into the soecafred cateqories o.t this system.

1.3.2.1 Ch cap!eciflc. Requirements that are ueually
health:- cx risin-based numerical values or methodologies which, when applied to

sate—specific. conditions, result in the establishment cf numerical values.
These values establish the acceptable axeoust or concentration of a chemical

that may he found in, or discharged to, the ambient environment. The list of



srecifio R2Rs : a 3. 130.1 UdeC) or 'to C- 1

I ,3 ,22 .4acc tieqoire.meots that are ueuaiiy

techr.o.ioq-r-oa acl:.aoxit -bared uaiezaeRoa or Iirla;:at ions on actions taken

with ret,nect to nznarduus waste. The hat ci ec'taon-specific ARARs is
.j.r:'cu:. 55. Tanaec,-

l3.,2.3 Roost n"apecific', Recurrea3ents that are
restraccrons placed on the conc:.enctat.ron ot hasaroons substances or the
conduct cu; activities sc:lelv because they occur an special loc'at ions The

rat ci ocatlc3'spac. t to Mo/aRs 15 .1.0(1111110(1 as Table C-'3



9. urrnktr teat %L Act

.NSt:.Vfkt3 PYitlFeYV flc:3Jt:•boSt: :ttt.RaLdt. rut p)bnrc water systems
WCCL Ct c.5flC.CLn5 tsi:. :15)::: .5.r:V.5u3 t5Z. 1 s -. Mt'Ls)
(t. C3k Part: I'Ll)

liSt: :gc-tjnr

:.ce.jya1 3..jcnnry and S:)Cf3:tc3rv t::t:Clal:.cf: Ic>:- 55 115 tcllS 3UCtltf to ptc:tacc
'_'5. 1 ,..l ... .,. C eS. et

134-4tt- f'_C;c:':Fc? tart SC

Nan .c:y:a I. PuS. swi on 5cr: -:dar.is fist 551-u: St. 5555.53 t3.z 1.03cr cc cr5 batardcncs si
tot -i zarcicccii Ar S Pc:J.J ut.cuScS U,-c:) stan>. a Icr cci aU.c>n.ary facrif_'f Part 61?
I , 1 i- _'. >. 2rCal?._' ).'_.

0.5 P011_ut an t.s I PC CIA Pa tt. :11

Texas Water CI:scasalon, Water Drink I.s>c' wat.er standards drr.nkincc ester
Hypa ace 333 \'J. ston (31 SAC Ctharter 2' 93? c(ual.c ty and reorttnq recpr.i rement a ton pubis cc

ate.r snopic' systems
Texas Water Comma snion (TWCS) ts>caa c:y 5t quality standards
t31 TAD Chapter 307:

Texas ilroundeater Protect con 9111 Dict son otcrsert and Eu cure cxroundwater
(NB 1459, Section 1, Chapter 26,
Water Code, Subchapter '3)

('eras Wat •'5c•i' Pencti recaer;t 3tSe scharqe o.f waste snc.u or adjacent.
to wt.'>rs In tn astrste

Texas Water We.? .1 Drillers Dua rd. Arnoedureci and standards for reporting, hr.? lag,3( 33 cc nn wn cc ( r3
orocedu re

Texas Air Pnllutic:n Rec,'ulat.ons. Ilequlatso us ants standards fur air emisasons
3 [Ct r_", 1> _'l_'. I I

:31:d .1 15)

Industrial foliO Waste and ?4icccrnruai 3d in W2,StS.c'_nt c.ta.cataon, tend clarsi I station
reuuirement 5
Wazardc:us Waste Pubs
(31 TAD Chapter 3351

_'?3> r• nC 3:33 id Waste stud Tracatnerit Level for contarsmnaced stosIs and
Emergenc:y nespunse (>ri'aLA? ILc sect. itS.: seccmeni: 5
5347

EPA DSWEE njr'>-_' 9335.02

MDL (labs IliCtos:: tnca.nLrnu acet.er cua.i.ctv goai.s set at ieVei.snt no
(Public law 99-'ir5, known or antIcipated adverse health effects,

103? Statute 652, 19Sf with anaclcr-qnate nuirgin of safety
Peciasal Sung je>-->t 145t .:r <Isa bitt P totsct I::', CI ncnjat in organ rsins and human health
Crste Ia ?P3r3Qc4 fto::.c-or:ta:asc-:anc:s cnr.edsrc:'snta

334



Reeo.rceoc'.n;cov.st.cooas,,d 5O'fcCiv'5X'
Act (P.5 cl i::'H ,c; Gyp Pact, 26))
;0,mnOeO cy the r1c,&tctOuc,C55,',.u,1.1U

'int'e Atendcce'ct',',' .". j 05,1
42 0Sc:ctcons 5tdY-596)

ACi('l(ThP'SflCU'IC ARARs

Critec'ie for C.lac'si4lcsticcc'.
:f .IOiItI Rote P.'.sc.>c,sc'J.
150 1 ). U. I 0 s snd Poec ci I to-s
40 Cd'56 P,ict. 257t

'2 cIPR i"sc't,s
264.258, 264.310 end
254.

40 Perts 264. 120120
C end 254 1

40 Pacts 264.111, 178,
is;', and 258

40 Qi6 Pert. 2541i1{o)
40 126'RPai't 240

Natic'nal. Ev.c..conccenta1 Pctics' Act.
(RP;PA) 40 (PP Pa.;:", l500---l50&)

EPA. C'eslccnstlon, Reportable '3uantltie:s
and Rot i fi.at ic'n (40 (TA Pa s'S 202)

Clean Rater Act National Pollutant
Dischar.E1 .ct.ccnat i. as. S stem (NPOES)
Program Requnements (40 CPA Part 122)

Department o). T.rarspc'rtat ion (DOT)
Rules tnt lrsnsp'•srtat.t.nccf l3azarcinus
Wastes (40'2834 Par,ts I 10)72, 1.1.5,
l78—l79 and 252

STATE

rnduetro.a I Pol I ci Waste 'cod ft3ni ripal
i'z:st,e (Ii TAO Chsr'ter 335)

Texas Rater Code

TEes

.82 FR 8712 (March 10, 1 987)
(Propo:sect .rc Is.)

cti',i':)c',cSW5t5r, c(,OnLt",).rIt,c'c, closurE':
-'-:..:lc,sccs colt, f ccc soeciftc types of

5cr

Req's i r•sresnt sfnc: sos içr, of cappinq et surface
.moccnc5cente, waste poles and landfills. These
adsres.s stsiotis;caLion of '.easc.s 1,efc-re capo.(nc,

C' t ISfOOp€:t'ty alter C'.i5O159 . cocsni runoff
5revEc"ttcn, 0cc etc Icenance. .11 stotYstect L';enct,ntcirks

':le-ac tie ,;'e st.sn'.',cacds ;.ec- tat ,'s'-'z'asccd units,
Elin,ination of nostcic'sure escape St ccrttam.tns.nts

C loscanc' pex Ic seance standards which may acop.cy tic"
surface lcpc'dments and contamcnate soils

human health and environment must he protected

i.,a.nd di sp-c' :sl cestrict.i ns

Requi res ciusiderat ion of ercaren;;met ,tl factora
in Pedecs. (act c.cns and providing public disclosure
of' pi'opc:se:s act ions

Soecaficationc>I these requirements for. harardous
substances under c'SRC;LA

Requirements include discharqe mcni (scano with
Os and cnoo.toanoe with water quality

stancrarcis

Requare'meo.ts ic's oackac;ine, prepa.si ny, labeling,
manifest. cog. ants r. ransporting hazaro'ous materiala

isegulat. tons .snd stands cds for hanOi in and }ias.ardoun
dl CfOSft 0 1 ndust cia snl.id and municipal
tiara cocos was c-es

Eequi cements fox discharge of waste cnto or adjacent
rot waxers an the state

dybrid clc'suxe (Closure with waste 'tn place) fcc:'' tnr"t< "'
;'dre.sses oc'stclosure nonitosino base,') os eccnc,sure

concern

EPA Groundwater P. cection tltrateu"s Pt') .tcydorect'c'n. Ic's EPA prnvrans with ucoundwater
cesponslcd lit



LOCICIONsPi6cI.F IC id&AR

F. F:EkfJ.

sod doe: is. shct. Roqc I sir eot ss.. to ovoid c'opnr.di zinc he
c — —

(OUtSET 1 116 .cifi7) 'ir'cnsndccchreate.ccmciscecies
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2.0 Technical Rvaluatj.on of Alternatives,

21 lntroduc,t...on s 3 ut ea £itErfl5t37e 00/,
summary of effect .ini ness .fo.t piotec.'tl xq public health will he trepa red.
Each alternative cii. he ec'aluated to fete maine the extent to which it meets
exceeds or falls short of the ARARs. The analysis for each alternative will
rnvolae discussion ci the technical insueelno.tudrng contaminant control and
mini.ms.rnt Ofl, estimated. mm. requr.redtc achieve ARARs; and the degree to

which the technoicoy is proven for the proposed appli cat ion . Potential routes

of exposure to cc is ix i crc.ng the remedial cottons will he addressed

along with the IA/iRs. I I an alternat no technology cannot attain an ARAR, it
will he examined to determine its' potential to reduce the present or future
threats to any identified. receptors

2.2 IcIetiflcatlors cadS notRliQ.2sbnolies. A list of
potential mediation technologiea for both onosite and off"-srte remedies will
be developed for the general response actions belowx

o No action
o Containment
° Pumping

o Collection
0 Complete Removal

o partial Removal
o Onsite Treatment
O inroltu Treatment

O Storage
o On'-'site Disposal
o Off site Disposal
5 Other off'-slte measures

C•7



This list OS tOchno.L cores will then be na:rrowec throuch an initial

sceeni ng process h'ased on snown 5.i,t5 Oon:.:33,t.i. ons waste character rstrcs, and

technical requirements. Those technoicces which are dii ficult to implement
LC5i 3. r rinseS5nnahle 1cm se cats cr ret'; on unproven methods wi 1 1 be

cl Iminated. , Sneei.ai. consideration will he given to technologies that

permanently contain., immobili. ru, destroy, or recycle contaminants, and

technologies that nrcar.cte ene.rc v recovery

Waste characteristics that I imit the effectiveness or feasibility of the

remedial technologies will also be ident.i C ted in this process. Such
characteristics include (I physical proper ass such as volatility,
solubil ity, and density; ti speci ftc chemical. constituents such as

chlorinated organic chemicals or metals; and C3 oroperties that determine the

waste' a toxicity or degree of hatard, such as persistence, acute toxicity, and

ignitability. Technologies clearly limited by waste characteristics should be
eiimi.nated from consideration.

23 pIo ntcfAltarna tins During this task, the potential
technologies for each of the general response actions will be developed and

compiled into comprehensive, sitespeoific reatedlation alternatives. mphasis
will be placed on longterm mitigation potential and protection of public
health and the. surroi.ng aensitiwe biological areas. the development of
alternatives will he consistent with EPA guidance i.n Section 300 68 of the

National Contingency SIan and the requirements of other federal and state

regulations,

In the development of remedial alternatives, consideration will he given

to recycle, reuse, waste minimisation, destruction, or other advanced,
innovative, or aiternatiwe technologies, if appropriate. As part of the

study, at least one alternative for each of the following will be evaluated



° Alternat:... es :( oct. : eatoc nt. or CO.SpOs.e_L. at an off—sate lac..ilit

annrcveci J)y FFA ln(::.Luoi.nci tescurce Consercat ion Recovery Act

rcc Sot stance Cont rot Act tTSCS.) / Clean Water Act {CWA)

C.n Air Act CAAt t4ar ace trr'Lcr{c0, Research and Sanctuaries

Act (ttPItSA , aa& ta fe Drinking Water Act SDWAI app.rcven

facilr ties as apr ons ate

° Alternat vet: wttict attain aplicabie or relevant and ar•prcpriat,e
Federal public heal t n or env..Lr:ocmental at andards

As anr.rcn tat e site mat yes which exceed applacable orr elevant
and anpropriate puhl Ic health or environmental standards,

o Alternatives which do not attain applicable or relevant and
appropriate public health or environmental standards but will
ceduce the likelihood of present or future threat from, the
harardous substances, This will include an alternative which

cicsely approaches the level of protection provided by the
applicable or relevant standards and meets CERCLA! a objective
of. adequately rotectinq public health? welfare1 and environment.

5 A no action alternative

As part of the feasibility study1 alternate contaminant levels {ACL5) of

potent ial contaminants may he proposed. An ACt may he established for any
contaminant upon a determination that the ACt will not he a substantial hazard
•to human health or the environment as Tong as the Act is not exceeded. THE

ACts will he based on a demonstration that there is a. lack of exposure or that
levels of exoosure are adequate to protect human health, In establishing
ACts, isolation, dearadatlon, and dilution of the contaminants before they
reach receptors will he considered..



24 . iC:ttSY3.k cc ot: the alternataces
denti. fied cv;.: w. I I be 33. e..t.aken 'the oh ects. so :01 tl:is33treen.i.uq wil. be

e ixni.nate nsa alto nr. yes hat. are ci sax v 3)01: tx II) i€y : rOOrl.3.tte

sompetat It's scrtt CO. net alt arsat. 3. '1St becasaC: 031 any). ?)ns3.:3'nt.a I onsicierat tons,

esg 3.neerl si 0<3.533. Cierat 3.. (>0)3. C) 3. OC's t. I'he 31 :>i..Lc;wi nc .-aa acraphs p.rot'i he a brief
di scs:lcs of three factors a hat all be consxcie. ed dun nc the screenino of
aot.ernatl vet

2. .1 Pnvxrorantai ffects and. Pnvirozsaenta.l Proteetaon. The
potent oa.L ton adverse e i-ontmantai 02 ublic health impacts durinq
nanlemesta' ton or string t rte.sersaoe .3.ItO?: wi .3.. be evaLuated for each

alternatave. tactors consiciere.o under this.. subtask will he the foLlowing:

(I Comparison of expected rates of release of contaminants and

exposure ievets
(2 MinimA sine the disruption of habitat

(.3) Aesthetic considerations
(4:: Public acceptance. and institutional, and legal issues

.&3.ternatives which have significantly qreater risks or environmental

impacts than other alternatives will be elaminated,

2&2 aetationandReflabiliti. Aiternatrves will be

rerrewed tc:: determine the ease of implementation and the proven reliabrilty of
the technologres. Alternatives that rely on technologies which are unproven,
are unduv complex, require unreasonable time periods, rnstitutionai and leciel
requirements, or are prone to nonst rnnta.oxt or operational error will be
consiierei for elixrnisat ion.

2.5 Technical valuation efalternativee, for all past haxardous waste
disposal and spill sites investiqated at Carswe.ll APP, with the exception of



cse where a ficisna of: dc: fii p fL can r..ach. FOIST.) is aprIicabi e, thu data
and conoinsions obta ned frcvr I tn tvd s.OCIE:O L.OC.t caT. survey, site

characterizes ion, and qual..tat .L ye task S ssessrtent '4111 be used to technically
evaluate the preferren • .t'rnatrvex:ea.s si. t,ctaons &

Remedial a it: ernat met wiT. 1 he dave loped based anon the technolorries

remaan:t ng after the loll ial screening. Tternatives developed wrll Include
the five follow.i. nq categora.e a

(I) Alt .rsar tea for off- rite treatment or disposal
(2) Alternatives that attain ARARs
(3) Alternatives I nat eacLeed AlA)) a

(4) Alternatives that do not salem APARs
(5) No further Act ion

furthermore, alternatives outside oF: these categories stay also be
developed, such as ncrr&&oleanuo alternatives (e.g. alternative water supply,
relocatron, eto

if applicable, the. technoioqmes will be grouped into operable units
An operable unmt is a discreet. part of the entire response action t,hat

decreases a release, threat of release, or pathway of exposure.

Documental ion o the remedial alternative development process, including

the decision rationale, alonc with the finalized list of prelintinary remedial
alternatives will he included in the final report.

2.5.1 institntional Reme ohs The I nsti.tut ional
factors associated with each alternative will be defined and the requirements
of each identified, These include identmlying applicable regulatory
requirements, permi.ta needed and pertmca stint agency cooperation. in



aso it:. :.on, pct:.ent. a t tOr3)ct cc .E :0 pt. nc:o ct. each altec aa ice vi. I I he

e st .ima ted,

2.5.2 xposnre_Assessment, tach alternative will. be
qualetat.veiy as ssed in terms of its' ability to m.inircee publxc exposure to
residual. contamine t. ion both during and a fter compl. etcon ci the remedial

ac:tion. En;iaet es f cia 3. coot amcna:. ion and f :.rtt;e reduction over rjtfl

wIll be made tot each alternative and compared to the no action alternative
Shc:.rt.-'t eve erposur e zmcdtani.sm.s will cisc) be. beatified. Where appropriate,

redact ic-ne in impact wIll he determined bp comparing residual levels to

existing criteria, stancrrd.s or gucdeiines

2,5.3 iscd3tLJ!a,at!ljat4ars, The environmental impacts
of each of the alternative remedial actions wIll he assessed. This viii
provide information on impacts and measures to mitigate these impacts for each
of the alternatives. hothshort"term imniementation impacts and long"term
impacts will be considered. An evaluation of beneficial impacts will also be
included.

2,5,4 sal sis acE Siect ed Alterrsa tivea. Cost as a
screening factor viii. only be used to differentiate technologies which provide
similar results, At this stage. .mn the development, of the reme.dial

alternatives, the engineering design of alternatives is quite general, so cost
estimates will he an•prox.tmations. Such ancoroximations will be developed on a

consistent basis, however, so that comparisons of these costs will he useful
in comnaring t.he cost"effectiveness of. alternatives. A technology which will
result in the destruction or. .rdction of a waste'.s mobclrty, toxicity and
volume (MTU), although it. may have a high capital cost, should not be
eliminated, Alternatives viol, oh are more expensive than other alternatives
without significant compensating advantages will be eliminated,
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DATA MANAGtPffl4T PLAN

tO 2&S&t. The field investia tacos will generate large amounts of

data on the hydrogeology and chemtstrv of the study sites Therefore, the
data will he managed through. a computerized database system which will be used

to convert the raw field data and analytical data into usable forms for
reporting. In addition, this will supnort the Air Force Installation
Restoration Program Information Management. System (IRPIMS and data formats.

The database will be designed to support the following activities

(1) Arcnive, analyze and manipulate physical, chemical, baoicgical and
geologacal data collected during the LAP program.

(2) Analyze data with respect to trends or violations of environmenta,l

protection guidelines
(3) Produce subsets of data to form summary reports and data files

which can he analyzed by environmental models and statistical

algorithms
(4) Interpret .relatinnships between contaminant migration and

biogeochemical relationships eristing at a particular site.

2.0 Predefln4 Codes. As part of the data ma em, the documentation and

prooedures used during collection c-f sampling data will follow anpropriate

protocols and guidelines to eliminate data gaps. Data will be classified
according to guidelines that. will use predefined codes from the Air Force.
The coded values wall minimize the size of the database and will reduce the

time needed to perform the data entry effort

3O Data collection forms will be provided by the Air
Force and will be revised to record data gathered by field personnel or
measurements performed by lsho:catory technicians.



4 .0 in the, Air Force soeci.fied AD?

format all technical ziat, inc:Iuthr�g site iniotmatic-.n, well character!i stics,
hydtogeoJcqi. qeocgIc, >hyscal and chmica1 t:rnpI ing results wil3. be stored
on maqnetj.c.' ned f I 0m:v disk or mcmneci c tape The technical data will he
c)zganized 10 fltt; files x;i.nq data files specified in n acceptbIe Air Force
format.
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